OOK OUT, you Axis aviators! This bomber is a 

hornet with a sting on every side... protected 

from attack by blistering fire poured to all points of 
the compass. 


Protection is also important here at home. Guard 
your equipment and tools to save vital metals... cut 
down needless waste and we can produce more war 
materials. Storage batteries, 


for example, lastlonger when 
you follow these four simple xX I % 
rules. Obey them all now . 


and you're hitting the Axis. JR OQNCLAD 


Buy to Last and Save to Win! BATTERIES 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 


PROTECT YOUR BATTERIES 
FROM THESE FOUR ANGLES: 


T Keep adding approved water at regu- 
lar intervals. Most local water is safe. 
Ask us if yours is safe. 


Keep the top of the battery and battery 
container clean and dry at all times. 
This will assure maximum protection of 
the inner parts. 


3 Keep the battery fully charged—but 
avoid excessive over-charge. A storage 
battery will last longer when charged 

at its proper voltage. 


Record water additions, voltage, and 
gravity readings. Don't trust your mem- 
ory. Write down a complete record of 
your battery's life history. Compare 
readings. 
If you wish more detailed information, or have 
a special battery maint e problem, don't 
hesitate to write to Exide. We want you to 
get the long-life built into every Exide 
Battery. Ask for booklet Form 1982. 
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In the interest of combating ab- 
senteeism in the mining industry, we 


reproduce herewith the following re- : 
minder from a recent issue of "The : 


British Empire Digest," published by 
"The Canadian Legion": 


“The Lord gave us two ends to use: 

“One to think with, one to sit with. 
The war depends on which we choose, 
Heads we win, tails we lose.” 


Published Monthly. 
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FRONT COVER: Barring down sulphur previously loosened by blasting 
from a large vat of the Texas Gulf Sulphur Co. 
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'120-Ib, Model $22 
‘et extra heavy work 


Hond rotated Model $5 


THE CLEVELAND ROCK DRILL COMPANY 


Subsidiary of The Cleveland Tool Company 


CABLE ADDRESS: “ROCKDRILL” CLEVELAND; ‘OHIO 


LEADERS IN DRILLING EQUIPMENT 


OTH mine operators and drill runners prefer 
Cleveland models for their stoping opera- 
tions because: 


* The Cleveland line is complete—both hand and self- 
rotating models—many sizes for every class of work. 


* All Cleveland models are extra powerful, well 
balanced and easy to handle, yet remarkably low 
in air consumption. 


* Trip rotation and air feed relief on self rotating 
models are patented Cleveland features, i insuring 
extra convenience and safety. 


* Capacious oil pockets insure smooth operation, 
longer life and faster cutting. 

* All models have end seating valves that increase 
in efficiency with long use. 

* All models available with any standard size chuck. 


To get real footage, round after round, month after 
month, use a Cleveland Stoper. Write for 
Bulletins 127 and 129. 


BRANCH OFFICES 


Birmingham, Ala. Cincinnati,Ohio Lexington, Ky. Richmond, Va. 
Berkeley, Calif. Dallas, Texas Los Angeles, Calif. Salt Lake City, Utah 
Boston, Mass. Detroit, Mich. Milwaukee, Wis. St. Louis, Mo. 
Buffalo, N. Y. El Paso, Texas New York, N. Y. Victor, Colo. 

Butte, Mont. Ironwood, Mich. Philadelphia, Pa. Wallace, Idaho 
Chicago, Ill. Knoxville, Tenn. Pittsburgh, Pa. Washington, D. C. 


CANADIAN DISTRIBUTORS 


Purves E. Ritchie & Son, Ltd., 658 Hornby Street, Vancouver, B.C. 
Whitehall Machine & Tools, Ltd., Galt, Ontario 


BUY U. S. WAR BONDS AND STAMPS 
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Synthetic 


War production is up threefold. 
But the vital rubber stock pile is 
dwindling fast. This is the year of 
crisis in rubber. 

There is only one solution.. 
production of synthetic rubber 4a, 
steadily increasing tonnages . . . 
synthetic rubber to take over jobs 
once handled by natural rubber... 
to perform new tasks, serve in new 
applications created by wartime 
need. 

One of the first synthetic rubber 
plants in the Government’s pro- 
gram was built and is being oper- 
ated by United States Rubber 
Company . .. another soon will be 
in production. ? 

Our engineers have been work- 
ing with synthetic rubber since 
1921. During this period they have 
learned that no one synthetic 
should be used for all types of 
mechanical rubber goods. They 
have found where and how syn- 
thetic is superior to natural rubber, 
where it is equally as good, where 
it falls short. They know what uses 
each of the five basic commercial 
types of synthetic rubber is best 
suited for — Neoprene, Buna-S, 
Buna-N, Butyl, or Thiokol—and 
how to compound the specific 
synthetic rubber for the specific 
task. U. S. Rubber has used all five 
types and knows which one to 
selectforthe performance required. 


UNITED STATES RUBBER COMPANY 


Mechanical Rubber Goods Division °¢ 


- the comprehe 


based on’ 
vaSt experiments an cay 
applications of synrheric rubhkem 
has been in ane 

book, e 
/ mera) SWichetic Rubber. 
infoPmative book traces the 
Synthetic rubber from 
the earliest experiments of Michael 
Faraday to the present. It discusses 
each of the basic types of synthetic 
rubber, tells where it has been used 
successfully in United States Rub- 
ber Company products, and com- 
pares its properties with natural 
rubber. It tells how synthetic rub- 
ber is made. It is a detailed answer 
to the most vital question of the day. 

We feel that The Five Commercial 
Types of Synthetic Rubber is a publi- 
cation of real importance to men 
of industry. Requests made by them 
on their company letterhead will 
be filled promptly.* 


In Canada, Dominion Rubber Co., Ltd 


Rockefeller Center 


LY |The suctesshil se of synthetic 


rubber in mechanical rubber goods 
and the insutance of fully -depend- 
able service depend largely upon 
the skill of the manufacturer and 
compounder. Each of the five basic 
commercial types of synthetic per- 
mits a myriad of variations. 

The United States Rubber Com- 
pany has been developing and im- 
proving rubber products for one 
hundred years. Today, the same 
vast resources for research and 
development that resulted in some 
of the most spectacular achieve- 
ments in the rubber industry are 
being devoted to the problem of 
synthetic rubber. A great backlog 
of knowledge already has been 
built. More is being constantly 
added, 


*Requests for this Synthetic Rubber Book 
should be addressed to Department (8) 
Mechanical Goods Division, United States 
Rubber Company, Rockefeller Center, N.Y. C. 
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Every piece in JOY Equipment is made 
by skilled workers and factory-tested 


JOY 42-D SHUTTLE CAR JOY 32-D SHUTTLE CAR 
PERMISSIBLE TYPE PERMISSIBLE TYPE 
5 ton capacity for average height seams. 3% ton capacity for low seam operation. 


JOY 11-BU LOADER JOY 14-BU LOADER 
A heavy machine of high capacity 
A high low vein machine . . . only 
© tons per minute. 26" ite. 
‘ae before it leaves the plant. 


Many years ago JOY pio- 
neered in mechanized coal 
loading and mobile hauling. 
Today mining men through- 
out the world recognize the 
savings and advantages of 
JOY Equipment. : 


Worried about your output? 
—put it up to JOY 


AN UF A T 
| Lin, PA. 


For greater safety the Wheat Electric Safety Cap Lamp has an 


@ exclusive feature — two bulbs — the second a “Standby” bulb. 


The Koehler Flame Safety Lamp has two out- 
standing features that insure protection in 
the mine. 


FIRST — Better Ventilation. 


SECOND — Greater GAUZE AREA, for 
increased sensitivity. 


It is designed and located so that in emergencies, or, should the main 
bulb burn out, or become broken, the “standby” bulb can be put into 
use by just “flipping” a switch. Miners wearing Wheat Cap Lamps are 
never in the dark. 

Every part of the Wheat Cap Lamp has been carefully engineered to 
meet all the requirements of mine lamp use. 

For “better light and better sight" use Wheat Engineered Cap Lamps. 


WHEAT 


The Engineered Cap Lamp 


]_ Two bulbs (one for emergencies) — miner is never in 
the dark. 

2 Center mounted, Krypton-filled bulb, gives 20% 
more light — no dark “shadow spot” in beam. 

3 Choice of 3 reflectors gives narrow concentrated 
beam, a medium beam, or a widespread beam of 
light — suits all working conditions. 

4 Headpiece weighs less than 6 ounces, Lamp Cord 6 
ounces, Battery 62 ounces — Total weight of Lamp 
complete 74 ounces. 

5 Headpiece molded of strong bakelite; sealed, 
moisture-proof and dust-proof. 

6 Rubber battery case —non-conductor of elec- 
tricity — a valuable safety feature. 

7 Battery solution (free) limited to one ounce total 
both cells. 

Lead-acid type battery maintains high voltage 

8 throughout shift (80+% efficiency) —year after year. 

9 Battery charged through headpiece and cord of 
cap lamp — a daily test of all connections. 

10 Designed for self-service charging system for lowest 
lamp-house operating cost. 

To charge, headpiece is simply slipped on to key in 

N charging rack, and turned to make contact. Nothing 
to take apart — unit-sealed construction. 

12 A payment plan (purchase or rental) to meet the 
requirements of companies — large and small. 


“Wheat Mine Lamps are 
the only Mine Lamps 
‘powered’ by Exide lron- 
clad Battery Plates made 
by The Electric Storage 

ttery Co., The World's 
Largest Manufacturers of 
Storage Batteries for every 
purpose,”" 


HLER MFG. co. 2 


Marlboro.---Mass. 


WESTERN: 
CANADA: 


BETTER LIGHT. LESS WEIGHT 


NON-SPILLABLE 
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Down to river’s edge from the northwest, land of the tall tim- 
ber, come giant Mack trucks bearing thirty-ton loads of logs 
... cut from centuries-old trees for the war needs of today. 


TIME DOES TELL...PLENTY! 


The Mack trucks you see on the road today are of all capacities. But 
there’s one thing they have in common. Being Macks, they’re built to last! 
That’s a besic Mack advantage, doubly important in wartime when 
replacements are hard to get. Seven of every ten Macks built ten years ago 
are still on the job. For forty-three years Mack trucks have established a 
record for long life that is still gaining on home front and battle front 
alike. The expression “Built like a Mack truck” was not coined by us, 

but by those who watch Mack trucks at work. TRUCKS 

_ Mack Trucks, Inc., Long Island City, N. Y. Factories at Allen- FOR EVERY PURPOSE 
town, Pa.; Plainfield, N. J.; New Brunswick, N. J. Factory 

= branches and dealers in all principal cities for service and parts. L- pur UV. 8. WAR BONDS — 


YOU’VE GOT A MACK, YOU'RE LUCKY...I1F YOU PLAN TO GET ONE, YOU'RE WISE! 
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World’s Smallest Explosive Charge 


|S ale a rivet that’s making his- 
tory. It’s the Explosive Rivet— 
a new development by du Pont. 

To you who shoot dynamite by 
the stick, case, or ton, the Explosive 
Rivet is of more than passing in- 
terest. It’s a dramatic example of the 
control achieved by du Pont over the 
action of explosives. For this rivet 
is a precision product in which uni- 
formity of results must meet the high 
standards required for America’s 
finest military aircraft. 

In the rivet shank there’s a tiny 
explosives charge. It’s the smallest 
“‘load’’ used in industry, yet the job 
** does in millions of Explosive 
Rivets speeds aircraft production. 


Explosive Rivets speed up ‘‘blind”’ 
riveting—that is, riveting in places 
where you can’t reach one side of the 
rivet to back it up. To ‘“‘drive’’ or set 
these rivets you simply apply the 
tip of an electrically-heated iron to 
the rivet head. In 2 seconds, or less, 
the heat fires the charge, forming a 
perfect, barrel-shaped head on the 
blind end. 

At du Pont the same men, the 
same fund of experience, and the 
same laboratory facilities responsible 
for perfecting and manufacturing 
Explosive Rivets are constantly at 
work producing new and better com- 
mercial explosives and blasting sup- 
plies. Thus, whether your job is to 
bring down big, shatter-proof lump 
coal—to drive a tunnel through hard 
rock—or to quarry stone, you can 


count on Du Pont Explosives Re- 


search for the finest in explosives. 
E.I.du Pont de Nemours & Co. (Inc.), 
Explosives Dept., Wilmington, Del. 


DEPENDABLE DU PONT PRODUCTS FOR 
COAL MINING 


DU PONT PERMISSIBLES —over 20 
different types and grades give a selec- 
tion that assures efficiency on every job. 


ELECTRIC BLASTING CAP-—reliability 
proved by over one billion sold to date. 
Metal foil shunt gives protection of pos- 
itive short circuit until ready to fire. 


REG. U.S. PAT.OFF 


EXPLOSIVES 


: 
FATS FOR EXPLOSIVES 
glycerin—an essential ingredient in 
the production of high explosives. 
5 Urge housewives tO aid the wat effort 
8 by taking waste fats to their butcher. 


@ It’s a small price to pay! O-B Fused 
Trolley Tap protection costs but little 
in light of the expensive machinery and 
cables it safeguards—equipment replace- 
able only at the expense of vital war 
production. These simple, inexpensive 
devices prevent abusive overloading and 
eliminate cable burnouts. Available in 
several sizes and combinations, they can 
provide sectionalization at any point 
in your mine. For continuous produc- 
tion, install some O-B Fused Trolley 
Taps today. For every dime you spend, 
you'll safeguard many dollars of costly 
electrical equipment. 


2368-M 


For more detailed information on O-B Fused Trolley Taps, 
see page two of your December, 1942, Haulage Ways. 


MANSFIELD, OHIO 


CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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... keynote for the duration 


Crucial months lie ahead. More work will be demanded of your 
Cummins Dependable Diesels than ever before. New engines will 
be hard to get for reasons which you well understand. This simply 
means that your present Cummins Diesels must carry the load .. . 
and they will carry the load providing you make service your keynote 
for the duration. 

This doesn’t mean, however, that you will have to pamper your 
Cummins Diesels. They were built for tough jobs and-24-hour duty 
and they will give you this kind of performance indefinitely if you const 
will observe these cardinal rules: (1) Keep your engines clean; 
(2) Don’t tinker; (3) Adopt a regular schedule of preventive main- hiding 


tenance; (4) Follow the recommendations in the work 

Operator’s Instruction Manual; (5) When in doubt, with 

always consult your Cummins Dealer. Cummins 

ENGINE Company, Columbus, Indiana. close 
pow 


Illustrated at the left is the 150 hp. Model H Cummins, Dependable 
Diesel. This engine’s economy, stamina and all-round capacity for 
* heavy-duty work have been proved in all phases of the mining industry's 
operations. With the Models A, HS (supercharged) and L, it completes 
the Cummins line of dependable power for all requirements within the 
range of 33 to 250 hp. 
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Everywheré MARIONS Are 
Setting The Stage for Victory ! 


In open pit mines, digging raw materials for 
fighting tools . . . in quarries, gravel pits and on 


sand piles ...on vast Army, Navy and Maritime 
construction projects .. . in shipbuilding yards . . . along 
cargo loading docks, MARIONS of every description are at 
work putting new confidence into the United Nations 
with every swing of the boom... . bringing defeat ever 
closer to the enemy with every load it delivers. Yes, the 
powerful influence MARION machines are wielding in this 
war is helping to write a brilliant chapter of production 
and material handling accomplishments that will be 
recognized in history as one of the forerunners to Victory. 
THE MARION STEAM SHOVEL CO., Marion, O., U.S. A. 
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Heavy-duty Philco XL Batteries will keep your Joy 
Shuttle Cars or mine locomotives on the go 10% longer 
between charges! Plate for plate, Philco XL Batteries 
pack 10% greater capacity at no increase in overall 
size. They'll give you sustained high voltage and extra 
wallop, too... the kind of power that gets out more 
coal at lower haulage cost per ton! 


Today Philco is set up to give you better service than 
ever before. Our storage battery production capacity 
has been tripled—that’s why you get far better than 
average deliveries from Philco. And with a local Philco 
Battery Sales Agent in almost every mining center, 
you get the help you want, when you want it! Return 
coupon for new Philco Mine Battery catalog. 


PHILCO CORPORATION, Storage Battery Division, Trenton, N. J. 
Send me new, free Philco Mine Battery catalog. 


NAME. 


COMPANY 


ADDRESS 


om 
10% GREATER CAPACITY... SUSTAIN 
REPLACE WHT RUGGED 
Bond between, active / 
Philco Separators: 
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Stormy Weather Ahead 


Nearny THREE months of 1943—the critical 
year of decision—have passed and we are beginning 
to experience serious growing pains in our war 
economy. The muscles of the coal and metal min- 
ing industry are getting tougher and stronger 
through the strain of continued rising production, 
but as the tempo increases some perplexing trends 
are developing which demand serious thought. 

Why has absenteeism in metal mining increased 
so much in the last six months? This industry 
could always point with pride to its low rate of 
absenteeism, while today some believe it greater 
than in the coal mines. When steady, dependable 
workers in the large metal mining districts left for 
higher paid jobs in war plants they created a void 
to be filled by inexperienced men. Most of these 
newcomers are for the first time earning high wages, 
and it seems that many display an abundance of 
human frailty, immediately after pay day and de- 
liberately stay away from work. It is reasonable 
to assume that this group accounts for the rising 
tide of absenteeism in metal mining. 

Companies could try paying men on Saturdays, 
every two weeks instead of the 1st and 15th. This 
method might aid in decreasing the percentage of 
avoidable absenteeism. In any case management, 
labor and government intends to take a firmer 
stand with such guilty men in all war industries. 


Looking over the problems of coal mining, it 
seems this industry, the government and the United 
Mine Workers of America are heading into stormy 
weather during March and April because labor 
unions want a $2.00 per day wage increase. Such 
is the demand from U. M. W. A. bituminous coal 
miners in the Appalachian regions whose labor con- 
tract expires March 31. A similar demand comes 
from A. F. of L. coal miners in Illinois; likewise 
from the anthracite miners of U. M. W. A. whose 
wage agreement expires April 30. 


Over the air and in newspapers during March, 
and sandwiched between reports from the war 
fronts, may come news from the domestic labor 
front that will seriously test the government’s war- 
time labor policy and the War Labor Board’s 
‘‘Little Steel’? formula designed to prevent infla- 
tion. The war program dare not falter, but the 
coal miner’s responsibility in the war effort as well 
as his desires to meet his problems, and to promote 
a healthy American labor movement, may be mis- 


MARCH, 1943 


understood and misdirected in a regrettable man- 
ner, only to harm him, his union and the industry 
as well. 

If no compromise or agreement is reached be- 
fore the expiration of the contract on midnight of 
March 31 and miners suspend work, public opinion 
may force the bituminous coal industry into gov- 
ernment hands under a solid fuels administrator— 
possibly Harold L. Ickes. As such, he would have 
the same powers which he has as Petroleum Admin- 
istrator. 

During March and April the government, the 
coal industry and coal mine labor will, therefore, 
be in the spotlight of a home front drama which 
demands an exhibition of patriotism and common 
sense, and incidentally, clear thinking by the audi- 
ence. 


Food Rationing for Miners 


Avoruzr PROBLEM looms ahead for the min- 
ing industry. It is one which virtually takes mine 
operators into the kitchen of their employes to 
obtain some little known facts about the meat con- 
sumption by miners. 

The OPA has announced that point rationing of 
meat will begin about April 1 and 2 lbs. of meat 
will be allowed per person per week. Recognizing 
that the eating habits of America are changing, the 
mining industry should obtain some data on the 
average food requirements, for their mess halls and 
communities. Experts in nutrition say that every- 
one is going to learn more about food values with 
the result that production from the war industries 
need not decline just because workers will not 
have all the meat they want. 

Some recently collected and hitherto unpub- 
lished figures on meat consumption by coal and 
metal miners far exceed that of the 2 lbs. proposed. 
In one coal mining community of about 3,000 
miners a survey was made and the meat consump- 
tion averaged 9 Ibs. per week. In one of the largest 
western mining mess halls a very careful record has 
been kept and it was found that the average daily 
consumption of good quality meat per miner for 
three meals is approximately 0.9 of a lb. per metal 
miner per day. On the basis of 7 days per week 
this averages a little more than 6 lbs. per person. 

In a large copper mining camp providing meals 
for around 400 men daily the average consumption 
of dressed meat is 31.3 lbs. per month and 5.1 Ibs. 
fish and poultry per man. This checks closely to 
the previous figure of around 1 lb. of meat per 
day per man. It appears that considerations for 
adjustments in meat rations are in order by OPA 
for the mining industry. Nutrition experts may 
know the answer, but when they make further 
studies of food requirements in war industries, 
they must not overlook the needs of miners who 
laboriously provide the raw materials. 


Every miner and his family realize that meat 
eating habits must be sacrificed to the extent needed 
to win the war, but on the other hand government 
rationing officials must acquaint themselves with 
factual data instead of proceeding via the ‘‘trial 
and error’’ method in determining the quantity of 
nourishing foods required by miners. 
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Splicing and Vulcanizing : 
tiv 
\ ; 11 
Two-Cond C i : 
wo-Conductor Concentric Cables = 
(st 
ins 
en 
_ NEMACOLIN MINE of The Speed of wartime mine production requires greater ™ 
Buckeye Coal Company, subsidiary of conservation and care i ini the 
The Youngstown Sheet and Tube fat pee of ee cables the 
Company, employs all two-conductor tol 
concentric cables on the gathering 
locomotives and coal-cutting machines, sti 
because it is necessary to place on the ry 
reel at least 475 ft. of cable in order ? pu 
to reach the extreme limits of work- br 
ing places inby the door locations tu: 
where power feeder lines stop. Ex- in 
perience at this property has been du 
indicated that the use of concentric sle 
cable minimizes the amount of kink- be 
ing, climbing on the reel, and power 0) 
necessary to reel up the cable, and du 
results in generally smoother opera- vi 
tion. th 
The disadvantage claimed against in 
concentric cable is the difficulty of po 
splicing and vulcanizing in such a sat- th 
isfactory manner as to remove haz- ge 
ards of short circuits at the splice 
when the cable is again put into serv- fil 
ice. Splicing and vulcanizing two con- ta 
ductor concentric mining machine th 
cables have given a lot of treuble in su 
the past, due to lack of earnest study or 
of the problem. At Nemacolin very ru 
good results have been obtained due to br 
; careful study and painstaking efforts th 
: in making and vulcanizing splices. b 
r 
iti 
A One-Man Operation he 


When cables are run over and cut 
during the working shift, temporary 
splices are made by the motormen, 

: who are trained to make good, secure 
2 temporary jobs, using Newberry No. 2 
splicing rings on the positive wire, 
and pigtail splices % in. long, bent 
back, on -the negative wire. This 
splice is taped carefully to give safe 
operating results during the balance 
of the shift. When the locomotive is 
brought to the shop a specially trained 
¢ workman cuts the old splice out, makes 
; a permanent splice, and vulcanizes the 
outer jacket by the following pro- 
cedure: 


First, the outer jackets are removed 
11 in. from each end of the cables to 
be spliced (as shown in Figure 1); 
the jackets are then tapered back 1 in. 
from the 11-in. point (see Figure 2). 
A sharp knife is used and dipped in 


* This article first appeared in the January, 
1938, issue of MINING CONGRESS JOURNAL. It 
is herewith presented again in the interest of 

_ general instruction for the upgrading of new 
ymechanics, as well as for the conservation of 
rubber covered copper cable so abundantly 

used in modern electrically equipped mines. 
slightly; therefore, this article presents the 
amost recent practice at the Nemacolin Mine. Fig. 3—Broken ends being brought together 
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Fig. 2—Preparation of broken cable ends, showing bare copper strands 
4 
4 
os — 


water occasionally to ease the cutting 
of the rubber. The right-hand posi- 
tive conductor is allowed to remain 
11 in. long, but 7 in. are cut from 
the end of the left-hand positive con- 
ductor, leaving only 4 in. remaining 
from the beginning of the taper end 
(see Figure 2). Three inches of the 
insulation are then removed from the 
ends of the positive conductors (as 
shown in Figure 2), and the center 
strands are cut off 1% in. to permit 
them to butt together in the center of 
the 3-in. lap of the positive conduc- 
tors, as shown in Figure 3. 

It is necessary to bring these center 
strands together to avoid loss of car- 
rying capacity after the cable is again 
put in service. The ends are then 
brought down, and a sleeve manufac- 
tured by Mines Equipment Company, 
in which the ends of the inner con- 
ductor are butted together, and this 
sleeve contains two small holes, each 
being near the adjacent ends of the 
conductors. This part of the con- 
ductor then is put into a heating de- 
vice which brings both the sleeve and 
the conductors up to a red heat, and 
into the holes of the sleeve is then 
poured silver alloy solder, which binds 
the ends of the inner conductors to- 
gether (see Sketch 4). 

The sharp edges of the sleeve are 
filed to prevent cutting through the 
tape. Four layers of friction tape are 
then applied to bring the positive in- 
sulation up level or slightly above the 
original insulation, and four layers of 
rubber tape are placed over these, 
bringing the tape and rubber up to 
the height shown in Figure 5. 

Next, the negative wires are 
brought down spirally around the pos- 
itive cable and spliced at the right- 
hand side of the positive splice, as 


Sleeve 


Inner wall 
of rubber 


of rubber 


Inner Cond. 


Fig. 4—Melted silver is poured into the small holes of the sleeve, thereby 
securely binding the cable ends 


Fig. 5—After clamping inner conductor, it is taped with friction and vulcanizing tape 


shown in Figure 6. Wires are spliced 
in pairs, twisted together in pigtail 
fashion and cut off to about %-in. 
length, then bent down tightly against 
the cable to keep the ends from punc- 
turing the outer jacket (see Figure 
6). No solder other than above is 
used in the entire job, as this adds 
too much rigidity to the splice. Flexi- 
bility of the splice is very necessary 
to permit sharp bends around ribs and 
various other places, when the cable 
is again put into service. 


Fig. 6—Outer wires wrapped around inner splice and joined as shown 
on upper right side 


Fig. 7—Splice is covered with rubber, molded in the vulcanizer 
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The cable is now ready for four 
layers of friction tape and four layers 
of rubber outer covering, and the 
splice is then ready for the vulcaniz- 
ing machine to complete the job, as 
shown in Figure 7. 

Figure 1 shows the complete vul- 
canizing unit in operation with one 
cable being vulcanized and one cable 
being prepared for vulcanization. The 
table and vises were built from scrap 
material in our machine shop. Thirty- 
five minutes are required by the vul- 
canizer to mold a splice, as shown in 
Figure 7, at 50- to 65-lb. steam pres- 
sure, and one workman can make 
from 8:to 10 splices in a 7-hour shift. 
All rubber and mold dressings are 
purchased from the Mines Equipment 
Company. 

The vulcanizing is done with a 
Mines Equipment Company No. 1 vul- 
canizing machine, and full instruc- 
tions for the proper and safe opera- 
tion are furnished by the manufac- 
turer. The machine is equipped with 
aluminum molds 18 in. long, having 
a 1-in. hole to take cables of maximum 
outside diameter of .95 in.; a pressure 
gauge reading 0 to 200 lb.; a relief 
valve to operate at 75 lb. pressure; 
and a temperature relay to control 
the heat. 

It is reported that splicing troubles 
at this mine have been reduced to a 
minimum, and considerable savings 
have been enjoyed from carefully 
made connections; also, fewer short 
circuits occurring from repaired 
cables have probably saved much time 
in delays of locomotives, cutting of 
coal, as well as cost of materials for- 
merly destroyed. 
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By ARTHUR 0. HALL 
Assistant Mining Engineer 
Wright, Dolbear & Co. 


with the outbreak 
of war in Europe and its subsequent 
spread to the Near East, the foreign 
supply of chromite, upon which the 
United States is almost wholly de- 
pendent, was seriously decreased. 
Consequently the Metals Reserve Com- 
pany increased the price of chromite 
for the purpose of stimulating do- 
mestic production and thus supple- 
ment the supply of imported ore. As 
a result of this price increase there 
was a general revival of interest in 
chromite-bearing areas from which 
chromite was mined during World 
War I. 

At this time, the author, on behalf 
of private interests, undertook the de- 
velopment and production of crude 
chromite ore from the Grau mine, 
which is located 34 miles west of Red 
Bluff, in Tehama County, Calif. Some 
production had been obtained from 
this property during the latter part 
of the last war, and to date of the 
Armistice, when operations were dis- 
continued, shipments amounted to 550 
tons of ore. Available records indi- 
cate the average Cr20O3 content of 
this ore was 43.5 percent, with a 
chrome-iron ratio of approximately 
8 to 1. 

During the latter part of July, 1941, 
the first work in preparation for pro- 
duction was undertaken. This con- 
sisted of a detailed geological exam- 
ination of the mine workings and 
vicinity. A few of the more impor- 
tant geologic features of this occur- 
rence are summarized below: 

1. All the chromite observed occurs 
within bodies of dense, fine-grained 
dunite. Due to faulting and shear- 
ing, this dunite has assumed a blocky 
character with a considerable propor- 
tion of serpentinized material around 
the various blocks and along fault 
planes. 
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Study of the geological features of this World War I 


chrome producer encouraged plans for a revival of mining 


2. Within the dunite, the chromite 
occurs in varying degrees of density 
ranging from sparsely disseminated 
crystals to massive lenses of appar- 
ently pure mineral. This chromite is 
of good quality, since the pure mineral 
contains as much as 55 percent Cr20;, 
with the chrome-iron ratio slightly 
over 3 to 1. 

8. Dunite is found in irregular, 
lenticular masses varying in size from 


a few hundred square feet to several 
thousand square feet in outcrop area. 
These dunite bodies are considered to 
be segregations from a parent mass 
of magma, within which they occur 
and which is a mafic, coarsely crys- 
talline rock classified as saxonite by 
the U. S. Geological Survey. 

The ore-bearing dunite body in 
which the Grau mine is located occurs 
as a lense approximately 80 ft. thick, 


Hillside of saxonite formation, in which the chromite bearing dunite of the Grau mine 
occurs, as shown in dashed outline. Old open cuts and adits are shown in right half 
of photograph 


dipping rather flatly into a steeply 
rising hillside of massive saxonite. 
The old workings, which were essen- 
tially open cut operations with a few 
adits in the cut face, revealed the 
chromite to occur as lenses in a zone 
approximately 30 ft. thick, 90 ft. in 
length, and having, generally, an atti- 
tude similar to that of the dunite 
body, i.e., dipping flatly into the hill- 
side. Chromite in lenses varying in 
size from a few pounds to a ton or 
more occur throughout this zone, and 
a visual estimate placed the ratio of 
chromite to dunite and gangue ma- 
terial at 1 to 5, respectively. One 
tunnel extending 60 ft. into the face 
in similar material indicated sufficient 
tonnage in this zone to justify resump- 
tion of mining operations. 

As a result of this examination a 


decision was reached to proceed with 
the program of getting the mine into 
production. Two miles of mountain 
road, over necessarily steep grades, 
was constructed to give access to the 
mine from the nearest Forest Service 
road, and camps were erected to house 
an operating crew. Also at this time 
negotiations were undertaken to se- 
cure a contract under which the 
Metals Reserve Company would pur- 
chase all production. Copies of this 
type of contract, together with terms 
and ore specifications, may be obtained 
by application to the Metals Reserve 
Company. 

Initial mining operations consisted 
of driving an open cut to reach the 
face of ore at the lowest possible ele- 
vation without necessitating the re- 
moval of an excessive amount of waste 
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material in doing so. The equipment 
required for this work consisted of 
two portable compressors, two jack 
hammers, drill steel of conventional 
length with detachable bits, a mine 
car, rails, and other miscellaneous 
tools incidental to mining. Track was 
laid from the open cut along the hill- 
side to an ore bin of 50 tons capacity. 
This bin was located on the end of 
the mine road and so designed that 
trucks could load from chutes built in 
the bottom. 

A regular program for open-pit 
mining was then initiated. This con- 
sisted of removing the overburden and 
waste material, followed by benching 
down the ore zone and sorting out the 
shipping ore by hand. To facilitate 
handling all this material a tempo- 
rary bin-like structure was con- 
structed against the face with a chute 


Chute rigged with slightly inclined steel 

sheet to reduce flow of broken rock, and 

thus permit hand sorting of ore bearing 
material 


at the bottom so that broken material 
could be loaded by gravity into the 
mine car. In this manner waste was 
removed rapidly and cheaply. When 
ore was being handled, a long, flat, 
steel sheet, 3 ft. in width, was placed 
lengthwise in the mouth of the chute 
at a rather flat angle to permit a 
control over the speed with which the 
broken ore flowed from the chute. 
This also served as a sorting table, 
the waste being allowed to pass di- 
rectly into the mine car for disposal 
and the sorted ore being stockpiled 
on the pit floor. 
Subsequent to the signing of the 
contract, the Metals Reserve Com- 
pany introduced several changes in 
the size specifications for the ore. In 
the case of the Grau mine, these 
superseding specifications worked to 
the benefit of the operation. Allow- 
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able fines were changed from a maxi- 
mum of 12.5 percent minus 20 mesh 
to a maximum of 40 percent minus 
1 in., and finally this specification 
was omitted. Also the maximum size 
of lump ore was raised from 6 in. to 
12 in. 

One very objectionable feature en- 
countered in the final arrangements 
for shipping was the requirement of 
the Metals Reserve Company that each 
shipment must consist of at least 
five cars. The hauling of this amount 
of ore from the mine to the railroad 
siding, a distance of 34 miles, was 
necessarily a slow operation because 
of road conditions. It became appar- 
ent that the company must incur a 
prohibitive expense for demurrage in 
holding five cars while they were be- 
ing loaded or in building a loading 
bin of 250 tons capacity. As the ore- 
purchasing depots, which are now in 
operation and accept ore in truckload 
lots, were not in existence at the time 
of this contract, and as the majority 
of the deposits of shipping-grade 
chromite on the West Coast contain 
less than 250 tons, it appeared that 
production of this ore would be lim- 
ited to the very few, larger deposits. 
However, further negotiations re- 
sulted in an arrangement whereby the 
company was permitted to ship single 
car lots. 

Shortly after satisfactory arrange- 
ments for shipping ore were com- 
pleted, and a considerable tonnage of 
ore was accumulated at the mine, the 
winter rains set in. It soon became 
apparent that the trucking of ore over 
the Forest Service and mine road 
would be impossible during the wet 
season. The mine operators were then 
confronted with the alternative of 
operating the mine for the next five 
months with no income, or discontinu- 
ing operations. 

This situation was carefully con- 
sidered and then placed before the 
Metals Reserve Company with an ap- 
plication that the ore be paid for in 


A stockpile of sorted chrome ore 


A bin with chute at bottom which permits 
loading of cars while overburden and waste 
material are removed 


part as it was stockpiled at the mine 
until shipping could be resumed. The 
Metals Reserve Company cooperated 
splendidly in maintaining production 
through the winter by agreeing to pay 
for 65 percent of the value of the ore 
as it was produced at the mine, the 
balance payable upon delivery of this 
ore to the government stockpile. Un- 
der this arrangement a Metals Re- 
serve Company representative visited 
the mine on three occasions during 
the winter for the purpose of sam- 
pling and estimating the tonnage of 
the various stockpiles produced dur- 
ing the preceding periods. At the end 
of the rainy season shipment of ore 
was resumed, 

At this time, mining operations in- 
dicated an improvement in ore condi- 
tions, and as a result federal assist- 
ance, which had been applied for to 
improve the mine road, was granted. 

It seems probable that a steady pro- 
duction of good grade metallurgical 
ore will continue from the Grau mine 
until the ore bodies are exhausted, or 
the price of ore decreased. 
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Metals Reserve Has Diversified 
Mining Interests: 


Forty different metals and minerals being secured from mines 
in various parts of the world. Around 2,000 domestic 
marginal mines are receiving the benefit of premium prices 


‘oe IS a war of metals. The 
war machine most powerful is that 
which has the greater supply of 
metals and minerals from which to 
fashion the instruments of war. 

Copper, steel, aluminum, oil—these 
are what the man in the street gen- 
erally considers when he speaks of 
war materials. Metals Reserve Com- 
pany, the RFC subsidiary that has 
the responsibility of securing sup- 
plies of metals and minerals required 
in the war program, is, however, ac- 
tually purchasing some 41 different 
metals and minerals. Among these 
are celestite, rutile, molybdenum, 
eryolite, and zirconium—items the 
names of which are meaningless to 
the average citizen yet they play an 
important and vital role in the strug- 
gle for victory. 


Significant too, in view of the global 
nature of this war, is the fact that 
these purchases are being made in 
39 different countries—from Aus- 
tralia to Greenland and from South 
Africa to Siberia. 

The ships that are daily going out 
to the fighting fronts—to Suez, North 
Africa, Australia, India, and Rus- 
sia—are returning laden with raw 
materials out of which more instru- 
ments of war may be forged to send 
back to the armies and navies of the 
United Nations. 

Chrome ore that came out of Mur- 
mansk a year ago may already be on 
its way back to Russia in the armor- 
plate of a tank; tungsten from the 
mountains of China is in the machine 
tools used to make the planes that 
are bombing Japanese supply lines at 
Rangoon, Hong Kong, and Shanghai; 
zine from Australia is in the brass 
jackets of the cartridges our boys 
are using on New Guinea and 
Guadalcanal. 

When Metals Reserve first started 
to buy metals in July, 1940, it was 
the intention to accumulate stockpiles 
as a means of insurance against the 
possibility that overseas supplies 
might be cut off. The program was 
limited, therefore, to those commodi- 
ties which are normally imported into 
the United States. Furthermore, it 
was not contemplated that Metals Re- 
serve would distribute the materials 
it purchased. 


* A portion of a recent address to The Adver- , 


tising Club of Boston by Mr. Henderson. 


The course of the war has entirely 
changed the program. Consumption 
of minerals and metals has increased 
so rapidly that foreign sources have 
had to be developed for most of the 
items in which we are normally self- 
sufficient—such as copper, lead, zinc, 
molybdenum, and aluminum. It has 
not been possible, in the case of most 
materials, to put government pur- 
chases into stockpiles because to do 
so would mean a slowing up in actual 
production. Thus, the materials we 
have purchased are being allocated 
largely to consumers as fast as they 
are delivered to us. 

You may well ask, “If this is so, 
why not permit the consumers to buy 
directly?” The answer is that spas- 
modie buying by private consumers 
will not bring out maximum produc- 
tion at minimum prices. Metals Re- 
serve is able to do what no consumer 
can afford to take the risk of doing— 
make a firm contract for a year or 
more at present war-time prices, thus 
encouraging the producer to turn out 
his maximum output. Metals Reserve 
is willing to assume other hazards as 
well. It is able to take the risk of 
diversion of cargoes from one port to 
another; it is able to buy materials 
and hold them at foreign ports until 
shipping is available; it is willing to 
run the risk of increasing freight and 
insurance rates; and in some instances 
to pay prices above the ceilings set by 
the Office of Price Administration if 
such prices appear necessary in order 
to stimulate production. 


Some Outstanding Achievements 
in the Domestic Field 


It must not be assumed, however. 
that the program is exclusively con- 
cerned with the importation of min- 
erals and metals into the United 
States. Far from it. A major por- 
tion of our work is the stimulation of 
production in the mines and quarries 
of this country, with such success 
that in 1942 the domestic production 
of copper, zinc, chromite, molybdenum, 
tungsten, vanadium, cadmium, and 


many other metals was the highest. 


on record. 

The following may be listed among 
the outstanding achievements in the 
domestic field. 

In Montana a chrome mining indus- 


’ try has been established with a poten- 


By CHAS. B. HENDERSON 


Chairman of the Board, Reconstruction Finance 
Corporation and President, Metals 
Reserve Company 


tial capacity equal to two-thirds of 
our war-time needs and more than 
sufficient to take care of our peace- 
time requirements for chrome. Pro- 
duction is not going to be raised to 
the full extent of potential capacity 
because our present stockpiles and 
the continuing supplies arriving from 
overseas do not warrant the purchase 
of the required equipment which is 
now difficult to obtain. If the situa- 
tion should change, the necessary 
equipment could be installed and put 
into operation before present stocks 
of chrome ore are exhausted. 


A tin smelter has been constructed 
in Texas and is now in operation on 
foreign ores. Its capacity is equal to 
the present rate of consumption of 
tin metal in this country but its actual 
output will be governed by the amount 
of ore now on hand and that received 
from foreign sources. As long as we 
continue to obtain supplies from our 
present sources we shall be in a safe 
position with respect to tin even 
though two-thirds of the world tin 
capacity is now in Japanese hands. 

Domestic production of tungsten is 
now 450 percent in excess of the rate 
of production in 1940 and is equivalent 
to 60 percent of our total tungsten 
needs. 

In 1940 two-thirds of the bauxite 
used in the production of aluminum 
was imported from South America. 
In 1943 aluminum production will be 
four times as great as it was in 1940 
and consequently our requirements for 
bauxite will also be four times as 
great. Nevertheless, domestic mines 
will supply most of the bauxite re- 
quired by the aluminum industry. 

A so-called two-price plan has been 
put into effect for copper, lead, and 
zine production. Under this, certain 


(Continued on page 40) 
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Geo. F. Campbell 
Old Ben Coal Corp. 
National Chairman 


C. J. Potter 


Rochester & Pittsburgh 
Coal Co. 


Coal Mine 


War Conference 


Netherland Plaza Hotel, Cincinnati, Ohio— 
will be the place and May 17-18 the dates for 
this important meeting of the coal industry 


"Powe COAL INDUSTRY has raised its sights to hit 
a target of 600,000,000 tons for the year 1943; this 
means that in every mine of every company there must 
be concerted effort to produce more tonnage from each 
working face, each machine and each man. Problems 
arising from this increased demand are so varied and 
complex that an industry-wide exchange of ideas is 
needed for their solution, and to accomplish this pur- 
pose a Coal Mine War Conference is being held by the 
American Mining Congress in Cincinnati, May 17 and 
18, 1948. This two-day meeting—strictly business— 
will be at the Netherland Plaza Hotel. 

We take pleasure in announcing that George F. 
Campbell, vice president, Old Ben Coal Corporation, 
has accepted the national chairmanship of the commit- 
tee which will outline the plans and the program for 
this Conference. He is being assisted by men in all 
fields under state and district chairmen as shown on 
this page. This group is guiding the direction of a 
series of papers and discussions on subjects of war- 
time mine operation which will be presented at Cincin- 
nati, to give everyone present a better knowledge of 
how his own difficulties can be met. The program is 
now being formulated. During the latter part of Feb- 
ruary, district meetings of the Program Committee 
were held in various coal centers—Lexington, Ky.; Bir- 
mingham, Ala.; Charleston, W. Va.; Pittsburgh, Pa.; 
Chicago, Ill.; and Evansville, Ind. These meetings 
were attended by about 100 men—operators and manu- 
facturers—and vital phases of wartime mining were 
suggested—manpower, material conservation, manage- 
ment, mechanization, coal preparation, maintenance, and 
safety. Representatives from all branches of the in- 
dustry, bituminous, anthracite and coal stripping, will 
take part in the presentation and discussion of these 
important problems at Cincinnati. 

The complete program will be announced in the near 
future; sessions on deep mining will be held in the morn- 
ing and afternoon of each day, with special separate 
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Indiana 


B. H. Schull 
Binkley Mining Co. 


James Hyslop 
Hanna Coal Co. 


Illinois West Virginia 


Wm. P. Young 
Bell & Zoller Coal & 
Mining Co. 


G. J. Stollings 
Mallory Coal Co. 


East Ky.-Va.-Tenn. 


Rocky Mountain 


Pow D. H. Pape 


Elkhorn Coal Corp. Sheridan-W yoming Coal 
oO. 
Coal Stripping 
NOT SHOWN 
W. Rouzer 
Alabama Mining Institute 
Alabama 


Sterling S. Lanier, Jr. 
Norton Coal Mining Co. 
West Kentucky 


sessions on Monday and 
Tuesday afternoons for strip 


mining. Luncheon meetings _H. A. Reid 
are planned with speakers Sr Coal 


from Federal agencies or 
other industries, and at the Annual Dinner there will be 
an address on some phase of military or naval operation. 
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Mining men discuss problems at annual business meeting, Washington, D. C., February 12, 1943 


American Mining Congress Reviews Its 
Activities in 1942 


Secretary’s report to members tells of brocdened scope 
of service to meet wartime needs 


‘To MINING CONGRESS’ work 
in the past year has been devoted al- 
most entirely to matters concerned 
with the war program. Our objective 
has been two-fold; to help our gov- 
ernment in securing maximum pro- 
duction, and to aid the mining indus- 
try in meeting the new and difficult 
conditions of war-time operation. We 
have worked with those in authority, 
both in Congress and in the war agen- 
cies, to remove impediments to full 
production and to maintain a sound 
mining industry, capable of doing its 
part both throughout the war and 
in the post-war period. 

Naturally there have been more 
new problems, more changes in regu- 
lations and procedures, more shifts in 
official personnel, and more need for 
service to the mining industry, than 
ever before. 

To discuss the year’s work in detail 
is quite impossible and no doubt un- 
necessary. Our regular bulletins 
have carried nearly 500 pages of 
closely-packed information covering 
Washington developments and the ac- 
tivities of your organization. THE 
MINING CONGRESS JOURNAL has ¢ar- 
ried the story of the industry’s prob- 
lems and progress to over 10,000 
readers throughout the country. Cor- 
respondence, phone calls, conferences 
and personal visits to our office have 
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multiplied, as mining men have sought 
information and assistance in these 
matters. Hence a brief review at this 
time should suffice. 

Priorities 

The problem of securing equipment 
and supplies for our mines, mills, 
preparation plants, smelters and re- 
fineries, and materials for the manu- 
facture of mining machinery, has be- 
come increasingly complex, as inven- 
tories have been depleted and the em- 
phasis on direct munitions production 
has increased. 

Our position has been that mining 
must be placed on a par with muni- 
tions, for without raw materials the 
whole war program would collapse. 
We have worked closely with WPB 
and its Mining Equipment Division 
(formerly Mining Branch) to main- 
tain this principle. 

The basic importance of mining 
has been increasingly recognized, 
and except in the unfortunate case 
of the gold mines there have been 
few, if any, stoppages of mine pro- 
duction for lack of materials. At 


times, however, manufacture of es- 


sential mining equipment has been 
threatened with a critical shortage of 
certain materials. Hard work by our 
Manufacturers’ Committee has been 
required to meet these crises; and as 


JULIAN D. CONOVER 
Secretary 
American Mining Congress 


tighter and tighter controls are exer- 
cised, the Mining Equipment Division 
needs the active support of mine op- 
erators as well as manufacturers to 
keep our mines operating at maximum 
capacity. To this end, it has created 
a Manufacturers’ Advisory Commit- 
tee, and two informal Operators’ 
Committees, for coal mining and for 
metal mining and smelting and non- 
metallic minerals, respectively. We 
are working actively with these com- 
mittees. A. S. Knoizen, head of the 
Mining Equipment Division, and Wil- 
bur Nelson before him, with the fine 
staff they have built up, have been a 
bulwark of strength in handling our 
industry’s needs and keeping it on 
even keel. 

Our basic P-56, P-58, and P-73 
Orders have come through the or- 
deals of PRP and CMP somewhat bat- 
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tered but still unbowed. Preference 
ratings have been raised progressively 
and have been kept reasonably well 
toward the head of the procession. 
Special treatment has been obtained 
under certain limitation orders, such 
as those on lumber, trucks and trail- 


ers, rubber products, fuel oil, etc.,, 


although many of these orders are 
still a thorn in the flesh. The be- 
wildering Allocation Classification 
System, with its complicated book- 
keeping, was not applied to raw mate- 
rials, and the whole system was finally 
scrapped. Although larger mines 
were subjected for nine months to the 
headaches of PRP, a simpler form of 
quota application will become effec- 
tive April 1. The fact that CMP is 
not applicable to mines or smelters 
has now been recognized, and they 
will not be required to operate under 
it. 

The Mining Division is retaining 
jurisdiction over all mines and re- 
lated plants and over most of the 
manufacture of mining equipment. 
This Division has served the industry 
well. It should be maintained and ex- 
panded so that all equipment matters 
pertaining to the mining industry may 
be cleared through this one channel. 


Manpower 


The critical shortage of manpower 
in many districts, due to military de- 
mands and the fantastically high 
wages paid by war plants and con- 
struction projects, has been a major 
deterrent to full production. The ef- 
fect of labor shortages is first seen 
in curtailed development work, which 
inevitably brings serious losses of 
production later on. 

Under the Selective Service Act 
deferments on a blanket or industry- 
wide basis are specifically prohibited. 
Local boards must pass individually 
on all deferments, their principal 
guide being the “Occupational Bulle- 
tins” and other directives from na- 
tional headquarters. Consequently, 
the preparing of lists of “critical oc- 
cupations” in the mining industry, to 
assist Selective Service in issuing such 
bulletins, became extremely important 
and received our careful attention. 

As a result of this work, deferment 
directives were issued covering, re- 
spectively, metal and non-metallic 
mining and milling; smelting and re- 
fining; and coal mining and prepara- 
tion—as to which the original list was 
later revised to include additional job 
classifications. We wish to acknowl- 
edge the help of the many producers 
who supplied occupational lists; of 
the committee members who spent 
long, tedious hours on this task; and 
of the U. S. Bureau of Mines, U. S. 
Employment Service and War Man- 
power Commission in bringing con- 
structive results from these confer- 
ences, Although the directives issued 
unfortunately are not mandatory upon 
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local Boards, they have been of defi- 
nite help in securing deferments of 
essential men. 

More recently, the system of Man- 
ning Tables and Replacement Sched- 
ules has been instituted. These at- 
tempt to consider an employer’s per- 
sonnel problem in an over-all manner, 
but we have pointed out that their 
value is largely academic where there 
are no replacements available for the 
men thus scheduled for induction. 

From the outset all major branches 
of mining and mineral treatment have 
been included in the lists of “essential 
activities” issued by the War Man- 
power Commission. To the extent 
that McNutt’s order of last week to 
“work - in - an - essential - industry - 
or - fight” has any effect on mining, 
it should be to bring more recruits. 

The manpower crisis in western 
mines was vigorously presented at the 
Reno, Salt Lake and Denver hearings 
of a Senate subcommittee last sum- 
mer. Concern over loss of production 
from the mines led to conferences here 
in September, which resulted in the 
“certificate of separation” plan for the 
western non-ferrous industry. Pro- 
ducers report that despite its short- 
comings, operation of this plan has 
been beneficial in reducing labor turn- 
over. Following a further conference 
in Denver last month, the plan is to 
be strengthened and may be extended 
to other critical labor-shortage areas. 

‘Action by the Army to relieve this 
situation came with the furloughing 
of 4,300 soldiers for work in the 
mines. Army officials have recently 
taken the position that these men 
should remain in the mines. The 
Army has also fostered a morale cam- 
paign to cut down absenteeism. With 
the lowering of the draft age to 38 
years, it has set up a procedure for 
the return to industry of men over 
38, and has recently waived the re- 
quirement that trained replacements 
must be available. 

The success of recent discussions 
between WPB, the Wage-Hour Divi- 
sion, and the Bureau of Internal 
Revenue, resulting in an approved 
form of mining lease under which So- 
cial Security and Wage-Hour restric- 
tions need not apply, should make pos- 
sible the resumption of the “block 
leasing” type of operations in many 
districts, thereby utilizing the services 
of men who would not otherwise be 
engaged in mine production. 

Negotiations to supply Mexican 
miners to mines in the southwest, ac- 
tively pursued during the year, made 
some progress but thus far have been 
without avail. 

Despite the steps which have been 
taken, labor shortages, absenteeism, 
short work-weeks, and restrictions on 
labor efficiency present many unsolved 
problems. Congress has become 
aroused, and discussions of tighter 
manpower controls and of limita- 
tions upon labor organization activi- 


ties which hamper an all-out war 
effort loom ahead. 


Price Controls 


Price controls on mining’s products 
have been a subject of continued con- 
troversy. The mining industry is not 
seeking higher profits and is unhesi- 
tatingly sacrificing its best reserves 
without receiving a normal return. 
It has pointed out, however, that to 
encourage further production, prices 
must be high enough to allow at least 
some hope of recovering the invest- 
ment and a reasonable return for the 
risks involved. 

As to copper, lead and zinc, while 
maintaining dogged resistance to 
higher price ceilings, the OPA a year 
ago announced its Premium Price 
Plan, to bring out production from 
lower grade and higher cost ores. 
During the year this plan has been 
liberalized in several respects— 
through reduction of original quotas 
to compensate for higher wages, lower 
grade of ore and other factors; 
through increasing the percentage of 
metal content used in computing the 
over-quota production; through ex- 
tending the contract term for an ad- 
ditional year; and recently through 
setting up “B” and “C” premium 
levels for zinc and lead to permit pro- 
duction from still lower grade ores. 
This whole subject was thoroughly 
discussed at our Western Division 
War Conference, constructive results 
from which are apparent. 

As to strategic minerals, Metals Re- 
serve Company prices have been in- 
creased and restrictions as to grades 
eased in certain instances. Ex- 
emptions from price control have re- 
cently been allowed by OPA for cer- 
tain grades of fluorspar and man- 
ganese ores, and for a substantial list 
of mining and metallurgical products 
when sold to Metals Reserve Company. 
OPA is presently increasing coal’s 
maximum prices to cover increased 
costs due to six-day-week operation 
and other factors. 


Taxes 


As with prices, taxes may largely 
determine whether mines can produce 
to meet war needs. Particularly with 
existing high rates, it is essential that 
the bases on which taxes are applied 
be fair and reasonable, and that the 
special character and circumstances 
of the mining industry be recognized. 
Venture capital, which is still needed 
in the industry despite the great ex- 
tent of government financing, cannot 
be expected to assume all the risks if 
taxes destroy all hope of return. 

The work of our Tax Committee 
under Chairman Henry B. Fernald, in 
presenting the true picture of mining 
and its needs, has again been a most 
important part of the year’s work. 
In addition to the revenue bill hear- 
ings before the Ways and Means and 
Finance Committees, special hearings 
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on mine taxation were held in the 
West by a Senate Subcommittee 
headed by Senator Pat McCarran of 
Nevada, in which our participation 
was requested. These developed spe- 
cific information concerning the effect 
' of taxes upon production, with par- 
ticular reference to the problems of 
small mines, which had real value to 
the government and to the mining in- 
dustry. 

Repeated attacks upon percentage 
depletion were made by the Treasury 
in connection with the 1942 Revenue 
Act. At committee hearings these 
were answered by eight mining wit- 
nesses, from California, Idaho, Utah, 
Arizona, Oklahoma, Illinois, and West 
Virginia. A special pamphlet discuss- 
ing the question in simple language 
was given wide circulation. By votes 
of 21 to 4 and 14 to 6, respectively, 
the Ways and Means and Finance 
Committees upheld existing depletion 
allowances, as not only justified but 
essential to the welfare of the mining 
industry and the nation. Fluorspar, 
ball and sagger clay, and rock asphalt 
were added to the minerals entitled 
to percentage depletion. 

Upon motion of Ways and Means 
Committee member Wesley Disney, 
the requirement of a binding election 
as between the percentage and cost 
bases for depletion was removed, and 
an automatic annual election pro- 
vided. This establishes a right for 
which the mining industry has con- 
tended ever since percentage depletion 
for mines was adopted in 1932. 


Under the excess profits tax, Con- 
gress also gave substantial recogni- 
tion to the industry’s problems. 

The 1940 provision exempting cer- 
tain strategic minerals was restored, 
retroactive to 1941, and was applied 
to four additional minerals. Bonus in- 
come on copper, lead and zinc was 
likewise exempted from excess profits 
tax. The principle of the Johnson 
unit-of-production amendment, to pro- 
tect mines which have greatly ex- 
panded their production, was recog- 
nized, but its benefits were limited 
under a Treasury-sponsored formula 
which progressively reduces the ex- 
emption for longer life mines. A 
special formula for coal and iron 
mines exempts one-half of the unit 
profit on the excess production. New 
mines are provided for only under 
certain conditions. 

A rule for averaging the base period 
income was adopted which comes 
within 6% percent of the three-out- 
of-four-year amendment of the late 
Senator Key Pittman. Provisions for 
general relief were improved. A two- 
year “carry-back” was provided in 
addition to the “carry-forward” of 
operating losses and unused excess 
profits credits, thus allowing bad years 
to be offset against years of higher in- 
come. Consolidated returns were per- 
mitted for income as well as excess 
profits tax. Annual declaration of 
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capital stock value, as consistently 
urged by the mining industry, was 
allowed. 

The proposed excise tax on freight, 
although not eliminated, was reduced 
from 5 to 3 percent, with a flat rate 
of 4 cents per ton on coal, and with 
provisions to prevent duplicate pay- 
ment. The Vandenberg amendment 
freezing the 1 percent social security 
tax rate was adopted. 

The intention of Congress as to the 
meaning of “gross income from the 
property,” for computing percentage 
depletion, etc., was expressed in a 
floor debate between Senator Johnson 
of Colorado and Senator Thomas of 
Idaho. The Treasury, however, is 
ignoring this, and insisting on deduc- 
tions from gross income which seri- 
ously reduce the depletion allowance. 
This is of particular concern at this 
stage to companies producing gold 
and silver by the cyanide process, and 
to producers of certain strategic 
metals, notably quicksilver. Efforts 
to obtain a proper interpretation are 
being vigorously pursued. 

Relief was obtained from some of 
the provisions for renegotiation of 
war contracts, including the exemp- 
tion of raw materials, defined to in- 
clude products of mines which have 
“not been processed, refined or treated 
beyond the first form or state suit- 
able for industrial use.” 


Tariff Changes 


Existing tariff protection on a wide 
range of minerals was jeopardized 
when negotiation of trade agreements 
with Mexico and Bolivia was initiated 
last spring. Our position, as ex- 
pressed in briefs, in personal appear- 
ance before the Reciprocity Commit- 
tee and in further conferences, was 
that there was no objection to the 
temporary reduction—or even com- 
plete waiving—of duties on metals 
and minerals if such action would ex- 
pedite war production; but that any 
such agreements should carry specific 
provisions whereby the full rates 
would be automatically restored at the 
conclusion of hostilities. We pointed 
out that a definite and clearly an- 
nounced policy of reasonable post-war 
protection was essential in order that 
private enterprise might undertake 
the risks of developing new production 
of war minerals. This position was 
generally supported in briefs filed 
with the Committee by state mining 
associations, associations representing 
specific mineral commodities, and by 
members of Congress from the mining 
states. 

The Mexican Agreement, announced 
in December, includes provisions such 


-as we had requested, thus breaking 


precedent with all previous foreign 
trade agreements. Although duties 
on several lead and zinc items are re- 
duced, it is stipulated that all or a 
major part of these cuts are to be re- 
stored following the present emer- 


gency. As to auty reductions on 
fluorspar and molybdenum, unfortu- 
nately, such provision was not made. 

Quicksilver and metallic antimony, 
although listed for possible duty cuts, 
escaped any reduction. Tungsten, 
likewise, escaped a threatened duty re- 
duction under a trade agreement con- 
cluded with Peru, although it is still 
in jeopardy under the proposed Boli- 
vian Agreement. 

Under the first War Powers Act, 
tariff duties are being waived on cer- 
tain minerals imported by the RFC, 
but the industry has received assur- 
ance that such imports will not be 
sold below the established prices in 
this country. 

Extension of the authority to nego- 
tiate trade agreements will be a live 
issue before the present Congress. 
We have previously taken the position 
that definite safeguards are needed 
against indiscriminate sacrifice of do- 
mestic industries; also that these 
“agreements” are in fact treaties, and 
as such should be made subject to 
ratification by the Senate. 


St. Lawrence Project 

Active opposition to the proposed 
St. Lawrence Waterway and Power 
Project was maintained. The project 
was finally abandoned by its sponsors 
for the period of the war, the funeral 
oration being delivered by the Pres- 
ident at a press conference. 


Coal Production 


The work of the past 15 years in 
modernizing coal mine practices, in 
which our Coal Division has taken a 
leading part, has shown its value in 
the present emergency. The immense 
tonnage of coal required today could 
not possibly be produced had me- 
chanical methods of mining not been 
developed to their present stage. Our 
Coal Division Committees, composed 
of operators and manufacturers un- 
der the leadership of Harry Moses, 
are meeting frequently and making 
important contributions to the prob- 
lems of increased production in the 
face of manpower and material short- 
ages. The Safety Committee is cop- 
ing with the increased hazards of 
higher production rates, and cooper- 
ating with officials in charge of Fed- 
eral and State inspection and anti- 
sabotage activities, 

Recognition of the critical impor- 
tance of mining machinery came last 
spring when the War Production 
Board requested cancellation of the 
usual exposition of coal mining ma- 
chinery and equipment at Cincinnati. 
Within our knowledge this is the only 
case in which a specific request of 
this nature has been made by WPB, 
and it is striking proof of the em- 


_phasis placed by high officials upon 


all-out production from the mines. 
Action by the Manufacturers Divi- 
sion towards meeting the shortage in 
revenue thus created, and in making 
the Division more broadly representa- 
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tive, will be discussed by the Finance 
Committee and by Manufacturers Di- 
vision Chairman John W. Haddock. 


Gold Mines 


The gold mines’ difficulties have 
constituted a special problem. 

The arbitrary order of last March 
denying priorities to mines producing 
over 30 percent dollar value in gold 
and silver, if carried out literally, 
would have closed down hundreds 
of our western mines. We took an 
active part in western hearings pro- 
testing the order and in further hear- 
ings in Washington before the Senate 
Silver Committee. Serial numbers 
were restored to many mines produc- 
ing essential metals or fluxing ores, 
and in May the 30 percent clause was 
rescinded. Straight gold and silver 
mines, however, were given relief only 
through general assurance that mate- 
rials would be supplied insofar as they 
could be spared from other use; and 
the Mining Branch cooperated in the 
effort to carry this out during the 
next few months. 

On October 8 was issued the per- 
emptory order closing down the gold 
mines, Prior to this, meetings of 
producers were held in our office and 
data submitted to WPB and WMC, 
showing the small number of experi- 
enced miners that could be made avail- 
able, the small amounts of materials 
required for continuance of operation, 
and the harm that would be done to 
substantial communities by the pro- 
posed order; but all protests were 
over-ridden and the order was sum- 
marily issued. 

Although a number of appeals from 
the order have been granted, resump- 
tion of regular gold mine operations 
appears to be “out” for the duration. 
Legislation to provide relief from con- 
tractual obligations which cannot be 
met because of this or other war-time 
regulations is pending in Congress, 
and will receive our support. 

Written assurance has_ recently 
been received that the gold and silver 
content of an ore will not prejudice 
its application for a P-56 serial num- 
ber. The essential consideration, ac- 
cording to the Mining Equipment Di- 
vision, is the “war value” of the min- 
erals .produced against the “war 
value” of the critical equipment re- 
quired. 

Pending in Congress are certain 
proposals to make Treasury silver 
available for use in war industry. It 
should be made plain that the position 
of the so-called “Silver Bloc” has been 
subjected to much misrepresentation, 
and that these Senators favor and 
support the use of whatever amounts 
of silver may be required for war 
purposes, either consumptive or non- 
consumptive. It may also be stated 
that these men are keenly aware of 
the role played by the precious metals 
both in the original development of, 
and in making possible continued pro- 
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duction from so many of our major 
mining districts. 


Mine Loans and Aid to Small 
Operators 

The rules for RFC mine loans have 
been liberalized twice in the past year. 
Interest rates have been reduced to 4 
percent. Predevelopment loans, for 
unwatering, re-timbering, sampling 
and making ore accessible have been 
authorized. The procedure for develop- 
ment loans and loans on proven prop- 
erties has been simplified. Smaller 
loans may be made without a mort- 
gage upon the property. The new 
rules, applicable to strategic and criti- 
cal minerals, do not require proof that 
the enterprise will show a profit, and 
do not require that the applicant shall 
have been engaged in the mining op- 
eration. 

Government aid to small operators 
has been made available in various 
forms—including local buying depots 
for strategic minerals; access roads 
(in some instances); appointment of 
field representatives in the mining 
areas; assignment of P-56 serial num- 
bers to small mines on a group basis, 
thereby helping to reduce paper work, 
and in other ways. A booklet sum- 
marizing the various regulations and 
means of assistance by Federal agen- 
cies was completed fpr distribution at 
our War Metals Conference in Salt 
Lake City in November. The special 
problems of smaller mines are to re- 
ceive attention from a mining sub- 
committee of the Senate Small Busi- 


‘ness Committee, to be headed by Sen- 


ator J. G. Scrugham of Nevada. 

Time does not permit reference to 
many of the industry problems that 
have required attention during the 
year. Restrictions upon truck opera- 
tions, as originally issued by ODT, 


would have created an impossible sit- 
uation had not exemptions for mining 
been secured. The burden of ques- 
tionnaires and reports has become al- 
most intolerable, but a constructive 
step towards reducing it was taken 
with passage of a bill by Senator 
Murray of Montana, under which such 
forms must be cleared by the Bureau 
of the Budget; a committee of the 
mining industry, representative of 
both large and small mines, is being 
set up to advise the Bureau concern- 
ing our problems. Scrap salvage and 
conservation within the mining indus- 
try have called for cooperative efforts 
all along the line, with notable results 
in some districts but much work re- 
maining to be done. Interpretations 
to the industry of pending legislation 
and of the many new orders and reg- 
ulations affecting it, have required as- 
siduous attention and prompt dissemi- 
nation of such information. 

Most of you come to Washington 
frequently. You know the high cali- 
bre of the men, many of them from 
mining’s own ranks, who are giving 
their time and their energies to our 
problems. These men are working 
long hours, under trying conditions, to 
do a job that must be done. We owe 
them our best cooperation. We have 
worked closely with them and stand 
ready to assist at all times. We of 
the American Mining Congress are 
proud that our president has been se- 
lected to head up the mining work 
of the War Production Board and to 
coordinate the mining activities of the 
several war agencies. We know that 
the mining industry will back him to 
the limit in seeing that our country is 
supplied with the raw materials 
which will enable us to bring uncon- 
ditional surrender of the Axis at the 
earliest possible date. 


Manpower for the mines continues to be a major problem 
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Maintaining Electric Motors for Long 
Life and Peak Performance 


Some helpful suggestions on the wartime care of motors 
now doing a round-the-clock job in the mines, mills, 
smelters and coal preparation plants 


A REAL maintenance program be- 
gins with selection. Motors must be 
chosen that are properly rated and 
protected for their work. The selec- 
tion involves a study of requirements, 
such as continuous or intermittent 
duty, starting, torque, speed regula- 
tion, and the like. These all have a 
bearing on just what type of motor to 
choose. 

In addition, the environment in 
which the motor is to operate should 
be considered, as this determines 
whether an open or some form of en- 
closed motor should be used, and how 
the motor should be located with re- 
spect to the driven load. Table I 
shows principal types of enclosures 
available. 

Tables II and III show characteris- 
tics and applications of standard d-c 
and a-c motors, respectively. 

For long life, the motor should be 
located in such a way that it is acces- 
sible for inspection and repairs. Of 
course, it is always advisable to in- 
stall the motor in a place free from 
adverse conditions unless it is built in 
a protecting enclosure. It is also im- 
portant to see that the motor has 
ample ventilation so that heat losses 
will be carried away. 

A standard motor should not be in- 
stalled where the ambient temperature 


By O. F. VEA 


Motor Division 
General Electric 


or normal temperature rise is more 
than 40 C. The motor should be in- 
stalled on a solid foundation free from 
vibration. If it is a direct-connected 
or belted, care should be taken to se- 
cure proper alignment, which should 
permit rotor end-play within reason- 
able limits. 


Motor Connections Should Be 
Tight 


All electrical connections to a motor 
should be made tightly enough so that 
the vibration ofs the equipment will 
not loosen them. Wires joined in a 
conduit box should be either twisted 
together and soldered, or bolted. These 
joints should be wrapped first with 
rubber tape, and then with friction 
tape. 

Wires issuing from a conduit box, 
especially rubber-covered extension 
cords, should be held in some way so 
that there is no strain on the connec- 
tions themselves. Usually a knot in 
the wire inside the conduit box, or 
the use of conduit-box fittings that 


grip the wire where it leaves the box, 
are the most convenient ways to obtain 
this strain relief. 


A little extra care when starting a 
motor for the first time is a good in- 
vestment. For example, trouble may 
be avoided by a look at the brushes 
of a direct-current or single-phase re- 
pulsion motor to make sure that they 
are seating properly on the commuta- 
tor, and with the proper pressure. It 
is always good practice to turn the 
motor over by hand before applying 
power to be sure that it turns freely, 
and that no foreign materials or ob- 
jects have fallen into the motor dur- 
ing handling. 


Inspection and Servicing Should 
Be Systematic 


Frequency of inspection and degree 
of thoroughness may vary, and will 
have to be determined by the mainte- 
nance engineer. They will be gov- 
erned by (1) the importance of the 
motors in the production scheme (if 
the motor fails, will production be 
slowed seriously?), (2) percentage of 
day the motor operates, (3) nature 
of service, (4) environment. 

An inspection schedule must, there- 
fore, be elastic and adapted to the 
needs of each plant. The following 


TABLE I 
Conditions POWER SUPPLY 
around Motor 
Polyphase Single-phase Direct-current 
Normal service Open Open Open 
9 objects and dripping | Open, f-hp. sizes; Open, f-hp. sizes ; Open, f-hp.; 
iqu 


Tri-Clad, 1-100 hp. ; 
Dripproof, larger 


tion 


Tri-Clad, integral-hp. capacitor ; 
Dripproof-protected, repulsion-induc- Dripproof-protected, 


Protected, integral-hp. 


Splashing, hosing Splashproof 


Splashproof 


Splashproof 


Extreme dust 


Corrosive fumes 


or 
Extreme moisture, acids, alkalis 


Totally enclosed to 3 hp. 
Totally enclosed, Gumncondinl to 600 


hp. 
Totaily enclosed, self-ventilated ; 
Totally 1 surfa 


Totally enclosed, f-hp. 

Totally enclosed, 1 to 3 hp.— Type 
SCR only 

Totally d, fan-cooled, Type 
SCR only 


Totally enclosed to 3 hp. 

Totally enclosed, femaonted to 60 hp. 

enclosed, separately venti- 
a 


Outdoor mild climates 


Enclosed, waterproof, f-hp. ; 
Splashproof, integral-hp. 


Enclosed, waterproof, f-hp. ; 
Splashproof, integral-hp. 


Enclosed, waterproof, f-hp. ; 
Splashproof, integral-hp. 


Outdoor damp and cold 


Enclosed, f-hp. ; 
Totally enclosed to 3 hp. 
enclosed, to 600 


Enclosed, waterproof, f-hp. 
wed enclosed to 3 hp. Sie SCR 


Totally enclosed, fan-cooled, Type 
SCR only 


Enclosed, waterproof, f-hp.; 

Totally enclosed, waterproof to 3 hp. 

enclosed, fan-cooled, water- 
proo: 


Explosive gases 


Explosion-proof for Class I, Group 
D, conditions 


Explosion-proof for Class I, Group 
D, conditions, Type SCR only 


Explosion-proof for Class I, Group 
D, conditions 


Explosive dusts 


Motors for Class II, Group G, con- 
ditions 


Motors for Class II, Group G, con- 
ditions, Type SCR only 


Motors for Class II, Group G, con- 
ditions 


Coal dust and gases in mines 


Class BM motors—inspected and 
tested by Bureau of Mines 


Class BM _  motors—inspected and 
tested by Bureau of Mines 
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TABLE I 
Characteristics* and Applications of D-c Motors, 1 to 300 Hp. 


Maximum Speed 
Type ing momentary 
duty running regulation control + Applications 
torque 

Shunt- Basic speed to 200 
wound Medium starting 8 to 12 percent Ipercent basic speed 
constant- torque. Varies with by field control Drives where starting requirements are 
speed voltage supplied to|| 125 to 200 percent. not severe. Use constant-speed or ad- 

|\armature, and Limited by commu- justable-speed, depending on speed re- 
Shunt- limited by starting! | tation ( 10 to 20 percent, in-\Basic speed to 60 per-|! quired. Centrifugal pumps, fans, blow- 
wound, resistor to 125 to creases with weak|cent basic speed|| ers, conveyors, elevators, wood-and metal- 
adjust- 200 percent full- fields (lower for some rat-| | working machines. 
able- load torque ings) by field control 
speed . 
Com- Heavy starting| 1380 to 260 percent. Standard compound-|Basic speed to 125|Drives requiring high starting torque and 
pound- torque. Limited by| Limited by commuta- jing 25 percent. De-|percent basic speedifairly constant s: Pulsating loads. 
wound, starting resistor to| tion pends on amount of|by field control hears, bending rolls, plunger, pumps, con- 
constant- 130 to 260 percent of series winding veyor crushers, etc 
speed full-load torque 
Series- Very heavy starting| 300 to 350 percent. |Very high. Infinite/From zero to maxi-|Drives where very high starting torque is 
wound, torque. Limited to| Limited by commuta- |no-load speed imum speed depend-jrequired and speed can be regulated. 
varying- 300 percent to 350) tion ing on control and|Cranes, hoists, gates, bridges, car dump- 
speed percent full-load load ers, ete. 

torque 

* Table shows average values for standard motors. =e . 
+ Minimum speed below basic speed by armature control limited by heating. 
TABLE Ill 
Characteristics and Applications of Polyphase A-c Motors 
Polyphase Ratin Speed Speed Starting Pull-out . 
Type Hp. Regulation Control Torque Torque Applications 

General-purpose (0.5 to Drops about 3\None, except/200 percent of|200 percent of|Constant-speed service where starting 
squirrel cage 200 hp. percent for large|multi-speed types,|full-load for 2-/full-load 


5 percent for 
small sizes 


designed for 2 to 
4 fixed speeds 


pole to 105 per- 
cent for 16-pole 
designs 


torque is not excessive. Fans, blowers, 
rotary compressors, centrifugal pumps, 
wood-working machines, machine tools, line 
shafts 


Full-voltage start-|3 to 150 [Drops about 38 


ing, high stglhp. percent for large 
torque, low stg to 6 percent for 
current, squirrel- small sizes 

cage 


Full-voltage start- 


None, except 
multi-speed types, 
designed for 2 to 
4 fixed speeds 


250 percent of 
full-load for high- 
speed to 200 per- 
cent for low-speed 
designs 


200 percent of 
full-load 


Constant-speed service where fairly high 
starting torque is required at infrequent 
intervals with starting current of about 
400 percent full load. Reciprocating pumps 
and compressors, conveyors, crushers, pul- 
verizers, agitators, etc. 


ing, igh  stg|0.6 to 150 [Drops about 7 to|INone, excep ti300 to 315 percent|300 percent, This|Constant-speed service and high starting 
torque, high -slip|hp. 12 percent from|multi-speed types, motor will 


squirrel cage no load to full 


load 


designed for 2 to 
4 fixed sp 


of full load, de- 
pending upon 
speed and rotor 
resistance 


usu- 
ally not stall un- 
til loaded to its 
maximum torque, 
which occurs at 
standstill 


torque if starting not too frequent, and for 
taking high-peak loads with or without 
flywheels. Punch presses, die stamping, 
shears, bulldozers, bailers, hoists, cranes, 
elevaters, etc. 


Wound-rotor, ex-|0.5 to 


With rotor rings 
ternal - resistance}several 


short scircuited 


Speed can be re- 


duced to 50 per- 
cent of normal by 


Speed varies in- 
versely as_ the 
load 


Up to 300 percent 
depending upon 
external resist- 


cent for large tojrotor resistance.jance in rotor cir- 


cuit and how dis- 
tributed 


200 percent when 
rotor slip rings 
are short cir- 
cui 


Where high-starting torque with low-start- 
ing current or where limited speed control 
is required. Fans, centrifugal and plunger 
jpumps, compressors, conveyors, hoists, 
cranes, ball mills, gate hoists, etc. 


starting drops about 8 per-| 
percent for 
small sizes 
Synchronous 25 to Constant 
several 


None, except 
special motors de- 
signed for 2 fixed 


3 


40 percent for 
slow-speed to 160 
percent for medi- 


Unity-p-f motors 
170 percent; 80 
ipercent—p-f mo- 


um s 80 per- 


tors 225 percent. 


For constant-speed service, direct connec- 
tion to slow-speed machines and where 
power-factor correction is required. 


Special 
ltorque designs 


cent p-f designs.|Special designs up 
highjto 300 percent 


schedule, covering both a-c and d-c 
motors, is based on average conditions 
insofar as duty and dirt are con- 
cerned: 


Every week 

1. Examine commutator and 
brushes. 

2. Check oil level in bearings. 

3. See that oil rings turn with shaft. 

4. See that shaft is free of oil and 
grease from bearings. 

5. Examine starter, switch, fuses, 
and other controls. 

6. Start motor and see that it is 
brought up to speed in normal time. 


Every six months 


1. Clean motor thoroughly, blowing 
out dirt from windings and wipe com- 
mutator and brushes. 

2. Inspect commutator clamping 
ring. 
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38. Check brushes and renew any 
that are more than half worn. 

4, Examine brush holders and clean 
them if dirty. Make sure that brushes 
ride free in the holders. 

5. Check brush pressure. 

6. Check brush position. 

7. Drain, wash out, and renew oil 
in sleeve bearings. 

8. Check grease in ball or roller 
bearings. 

9. Check operating speed or speeds. 

10. See that end play of shaft is 
normal, 

11. Inspect and tighten connections 
on motor and control. 

12. Check current input and com- 
pare with normal. 

18. Run motor and examine drive 
critically for smooth running, absence 
of vibration, worn gears, chains, or 
belts. 


14. Check motor foot bolts, end- 
shield bolts, pulley, coupling gear, and 
journal set-screws, and keys. 

15. See that all motor covers, belt 
and gear guards are in good order, in 
place, and securely fastened. 


Once a year 

1. Clean out and renew grease in 
ball or roller-bearing housings. 

2. Test insulation by hand-driven 
megohmmeter. 

8. Check air gap. 

4, Clean out magnetic dirt that may 
be hanging on poles. 

5. Check clearance between shaft 
and journal boxes of sleeve-bearing 
motors to prevent operation with worn 
bearings. 

6. Clean out undercut slots in com- 
mutator. 
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7. Examine connections of commu- 
tator and armature coils. 

8. Inspect armature bands. 

The maintenance man should have 
a record card for every motor in the 
plant. All repair work, with its cost, 
and every inspection can be entered 
on the record. In this way, excessive 
amounts of attention or expense will 
show up and the causes can be deter- 
mined and corrected. 

Inspection records will also serve as 
a guide to tell when motors should be 
replaced because of the high cost to 
keep them operating. Misapplications, 
poor drive engineering, and the like 
will also be disclosed. 


Lubrication is Not a Rule of 
Thumb Job 


One of the major features of a 
maintenance program, from the stand- 
point of effect upon the general per- 
formance of a motor, is proper lubri- 
cation. 

The point has now been reached 
where the bearings of modern motors, 
whether sleeve, ball or roller, require 
only very infrequent attention. How- 
ever, oiling and greasing of new mo- 
tors are quite often entrusted to care- 
less attendants who have been used to 
lubricating older designs, with hous- 
ings less tight than on modern ma- 
chines. 

As a result, oil or grease is copi- 
ously and frequently applied to the 
outside as well as the inside of bear- 
ing housings. Some of the excess lu- 
bricant is carried into the machine 
and lodges on the windings, where it 
catches dirt and thereby hastens ulti- 
mate failure. 

If the proper amount of a suitable 
lubricant is applied before starting, 
there should be no need to refill the 
housings for several months, even in 
dusty places. 

Greasing Ball Bearings.—Only a 
high grade of grease, having the fol- 
lowing general characteristics, should 
be used for ball-bearing lubrication: 
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In replacing 
brushes in D-C 
motors be sure to 
use right brushes 
and install them 
carefully 


1. Consistency a little stiffer than 
that of vaseline, maintained over the 
operating-temperature range. 

2. Melting point preferably over 
150 C. 

3. Freedom from separation of oil 
and soap under operating and storage 
conditions. 

4. Freedom from abrasive matter, 
acid, ete. 

In greasing a motor, care must be 
taken not to add too large a quantity 
of grease, as this will cause too high 
an operating temperature with result- 
ing expansion and leaking of the 
grease, especially with large bearings 
operated at slow speeds. 

Pressure-relief Systems.—The fol- 
lowing procedure is recommended for 
greasing ball-bearing motors equipped 
with a pressure-relief greasing sys- 
tem: 

Make sure—by wiping clean the 
pressure-gun fitting, bearing housing, 
and relief plug—that no dirt gets into 
the bearing with the grease. Always 
remove the relief plug from the bot- 
tom of the bearing before using the 
grease gun. This prevents putting 
excessive pressure inside the bearing 
housing. Excessive pressure might 
rupture the bearing seals. 

With a clean screw driver or similar 
tool, free the relief hole of any hard- 
ened grease, so that any excess grease 
will run freely from the bearing. 
With the motor running, add grease 
with a hand-operated pressure gun, 
until it begins to flow from the relief 
hole. This tends to purge the housing 
of old grease. If it might prove dan- 
gerous to lubricate the motor while it 
is running, follow this procedure with 
the motor at a standstill. 

Allow the motor to run long enough 
after adding grease to permit the ro- 


tating parts of the bearing to expel | 


all excess grease from the housing. 
This very important step prevents 
overgreasing the bearing. Stop the 
motor and replace the relief plug 
tightly with a wrench. 

Other Types.——A motor that is not 


equipped with the pressure-gun fitting 
and relief plug on the bearing housing 
cannot be greased by the procedures 
previously described. 

Under average operating conditions, 
the grease with which the bearing 
housings of these motors were packed 
before leaving the factory is sufficient 
to last approximately one year. When 
the first year of service has elapsed 
and once a year thereafter (or oftener 
if conditions warrant) the old grease 
should be removed and the bearings 
supplied with new grease. 

To do this, disassemble the bearing 
housings and clean the inside of the 
housings and housing plates—or caps 
—and the bearings with carbon tetra- 
chloride. When thoroughly cleansed 
of old grease, reassemble all parts 
except the outer plates, or caps. 

Apply new grease, either by hand 
or from a tube, over and between the 
balls. The amount of grease to be 
used varies with the type and frame 
size of the particular motor. The in- 
struction sheet that accompanied the 


A standard ball-bearing open motor being 
greased after hardened grease has been 
removed 


motor should be consulted for this in- 
formation. 


Addition of the correct amount of 
grease fills the bearing housings one- 
third to one-half full. More than the 
amount specified must not be used. 
When reassembling the motor, any 
V-grooves that are found in the hous- 
ing lip should be refilled with grease— 
preferably a fibrous, high-tempera- 
ture-sealing grease—which will act as 
an additional protective seal against 
the entrance of dirt or foreign par- 
ticles. 

The technique for greasing motors 
equipped with roller bearings is very 
similar to that used for ball bearings. 

Specific instructions for the indi- 
vidual design should be followed, how- 
ever, because more frequent greasing 
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or slight changes in technique may 
sometimes be necessary. 

Oiling Sleeve Bearings.—The oil 
level in sleeve-bearing housings should 
be checked periodically with the motor 


stopped. If the motor is equipped 
with an oil-filler gage, the gage should 
be approximately three-quarters full 
at all times. 

If the oil is dirty, drain it off by 
removing the drain plug, which is 
usually located in the bottom or side 
of the bearing housing. Then fiush 
the bearing with clean oil until the 
outcoming oil is clean. 

In fractional-horsepower motors, 
there may be no means of checking oil 
level, as all the oil may be held in the 
waste packing. In such cases, a good 
general rule for normal motor service 
is to add thirty to seventy drops of 
oil at the end of the first year and to 
re-oil at the end of each subsequent 
thousand hours of motor operation. 

Most fractional-horsepower motors 
built today require lubrication about 
once a year. Small fan and agitator 
motors will often require more fre- 
quent lubrication, with three-month 
intervals between oilings. 


Cleaning Bearings 


Sleeve Bearings.—Sleeve bearing 
housings are provided with liberal 
settling chambers into which dust, 
dirt, and oil sludge collect. The only 
cleaning necessary is to remove the 
drain plug and drain the oil, which 
will flush out most of the settled ma- 
terial with it. 

Whenever the motor is disassembled 
for general cleaning, the bearing hous- 
ing should be washed out with a sol- 
vent. Before being assembled, the 
bearing lining should be dried and the 
shaft covered with a film of oil. 

Ball Bearings.—The pressure-relief 
method of greasing motors described 
above, tends to purge the bearing 
housing of used grease. Complete 
cleaning of bearings, therefore, is re- 
quired at infrequent intervals only. 
For a thorough and convenient fiush- 
ing when the bearings are not disas- 
sembled, the following method is rec- 
ommended: 

Wipe clean the housing, pressure- 
gun, and relief fittings, and then re- 
move both fittings. Every care should 
be taken to keep dirt out of the bear- 
ings. A bit of abrasive once in a bear- 
ing may not be removed even with the 
most thorough cleaning. Afterwards, 
it may become dislodged and get be- 
tween the bearing surfaces with seri- 
ous results. 

With a clean screw driver or a sim- 
ilar tool, free the pressure-fitting hole 
in the top of the bearing housing of 
hardened grease. Also free the relief- 
plug hole in the bottom of the housing 
of old grease to permit easy expulsion 
of the old grease during the cleaning 
process after the solvent is added. 

Fill a syringe with grease solvent, 
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such as carbon tetrachloride, and in- 
ject some of it into the bearing hous- 
ing through the pressure-fitting hole, 
while the motor is running. As the 
grease becomes thinned by the solvent, 
it will drain out through the relief 
hole. Continue to add solvent until it 
drains out quite clear. 

Replace the relief plug and inject 
solvent until it can be seen splashing 
in the filling hole. Allow the solvent 
to churn for a few minutes, and then 
remove the relief plug and drain off 
the solvent. Repeat the churning op- 
eration until the solvent runs clean. 


When using carbon tetrachloride 
for flushing, replace the relief plug 
and inject a small amount of light 
lubricating oil. Allow it to churn for 
a minute or two before draining off. 
This will flush out the solvent. To 
complete the job, grease the bearing, 
using the method previously described. 

This method permits the cleaning 
of all standard motors operating at an 
angle not exceeding 15 degrees from 
the horizontal (except totally enclosed, 
fan-cooled motors). For these motors, 


the bearing at the pulley end may be 
flushed as described. To clean the 
fan-end bearing, first remove the fan 
cover and fan in order to make the 
drain plug at the bottom of the hous- 
ing accessible. 


Correct Maintenance Involves 
Care of Insulation 


Care of insulation goes hand in 
hand with lubrication as one of the 
major features of a motor mainte- 
nance program. These features con- 
cern the most vital, and probably the 
most vulnerable, parts of a motor. 

Motors should always be stored in 
a dry, clean place until ready for in- 
stallation. Heat should be supplied 
to protect against alternate freezing 
and thawing. 

Motors that have been long in tran- 
sit in a moist atmosphere, or idle for 
an extended period, should be thor- 
oughly dried out before being placed 
in service. Since machines sometimes 
“sweat” as a result of a difference in 
their temperature and that of the 
surrounding air, they should be kept 


beneficial in obtaining long bearing life. 


& 
Thorough cleaning of ball-bearing housings at periodic intervals is 


Light mineral oil and 


carbon tetrachloride can be used as flushing agents 


Sanding brushes to a good fit with commutator is essential whenever 
new brushes are installed in D-C motors 
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The maintenance man should have a record card for every motor in the mine. On this 
typical card, space has been provided for entering service and data repair 


warm at all times to prevent this con- 
dition. 

Current at a low voltage can be 
passed through the windings, electric 
heaters can be used, or even steam 
pipes can be utilized for protective 
purposes. In the case of extended 
idle periods, tarpaulins may be 
stretched over the motor and a small 
heater put inside to maintain the 
proper temperature. 

Drying Out.—The most effective 
method of drying out motors that have 
become wet by accident or because of 
“sweating” is to pass current through 
the windings, using a voltage low 
enough to be safe for the winding in 
its moist condition. 

Thermometers should be placed on 
the windings to see that they are 
heated uniformly. Temperatures 
should not exceed 90 C (Class A in- 
sulation). This method is particularly 
effective on high-voltage motors, 
where the insulation is comparatively 
thick. 

Heat can be supplied externally by 
placing heating units around the ma- 
chine, covering with canvas, and leav- 
ing a vent at the top to permit mois- 
ture to escape. In doing this, it is 
essential that there be a circulation 
of warm air over all the surfaces to 
be dried. The air should be allowed 
to escape as soon as it has absorbed 
moisture. 

Twelve-inch fans set to blow air 
across the fronts of “glow heaters” 
and then into the lower part of a mo- 
tor from opposite sides will produce 


excellent results. The temperature of 
the winding should not be allowed to 
exceed 100 C for Class A insulated 
motors. Smaller machines can be 
placed in ovens, the same temperature 
limits being observed. 

Insulation-resistance Tests.—The 
time required for complete drying-out 
depends considerably on the size and 
voltage of the motor. Insulation- 
resistance measurements should be 
taken at intervals of four or five hours 
until a fairly constant value is reached. 
These tests are a good indication of 
the general condition of the insulation 
and its ability to stand the operating 
voltage. 

The resistance should at least equal 
the recommended A.I.E.E. standard, 
which is: 


Rated voltage of the machine 


Rating in kva_ 
100 +1000 


Insulation-resistance tests should 
also be made before a high-potential 
test, to determine whether the insula- 
tion is ready for such a test, and after- 
wards to make certain that the high 
potential has not injured the insula- 
tion, 

High-potential Tests.—High-poten- 
tial tests should be made after drying 
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out or after repairs to check the di- 


electric strength of the insulation. 
New windings should successfully 
stand a high-potential test of twice 
normal voltage plus 1000. Motors that 
have been in operation for some time 
should be tested, with this method, 


after thorough cleaning and drying, 
using a voltage of about 150 percent 
of normal voltage, applied for one 
minute. 

Small high-potential testing sets are 
available for such work and are of 
such capacity that very little damage 
will result from a breakdown during 
the test. 


On Cleaning the Motors 


A systematic and periodic cleaning 
of motors is desirable. While some 
machines are installed where dust, 
dirt, and moisture are not present, 
most motors are located where some 
sort of dirt accumulates in the wind- 
ings. 

Steel-mill dusts are usually highly 
conductive, if not abrasive, and lessen 
creepage distances. Other dusts are 
sometimes highly abrasive and actu- 
ally cut the insulation during their 
passage through the ventilating ducts. 
Fine cast-iron dust quickly penetrates 
most insulating materials. 

Hence the desirability of cleaning 
the motors periodically. If conditions 
are severe, open motors might require 
a certain amount of cleaning each day. 
For less severe conditions, weekly in- 
spection and partial cleaning are de- 
sirable. 

For the weekly cleaning, the motor 
should be blown out with dry, com- 
pressed air (about 25 to 30 Ib. per sq. 
in. pressure). Where conducting and 
abrasive dusts are present, even lower 
pressure may be necessary, and suc- 
tion is to be preferred, as damage can 
easily be caused by blowing the dust 
and metal chips into the insulation. 

On larger d-c machines, the air 
ducts should be blown out so that the 
ventilating air can pass through as 
intended. 

In cleaning a motor, the heavy dirt 
and grease should first be removed 
with a heavy, stiff brush, wooden or 
fiber scrapers, and cloths. Rifle- 
cleaning brushes can be used in the 
air ducts. Dry dust and dirt may be 
blown off, using dry compressed air 
at moderate pressure. Care must be 
taken to direct the air so that dust 
will not be pocketed in the various 
corners. 


Removing Grease.—Grease, oil, and 
sticky dirt are easily removed by ap- 
plying cleaning liquids like carbon 
tetrachloride, gasoline, or naphtha. 
There are several good methods of 
applying the cleansing liquid. Prob- 
ably the best method is to spray it on. 
Care must be taken not to soak the 
insulation by dipping coils or small 
motors into the liquid. 

While insulation will dry quickly at 
ordinary room temperature after 
cleaning, it is highly desirable to heat 
it to drive off all moisture before ap- 
plying varnish. If the motor can be 
spared from service long enough, the 
insulation should be dried out by heat- 
ing to from 90 to 100 C. 
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While the motor is warm, a high- 
grade insulating varnish should be ap- 
plied. For severe acid, alkali, or mois- 
ture conditions where oil or dusts are 
present, special varnishes can be sup- 
plied. 

The varnish may be sprayed or 
brushed on. For small stators or 
rotors, it is best to dip the windings 
into the varnish, cleaning off the adja- 
cent metal parts afterwards by using 
a solvent of the varnish. After apply- 
ing the varnish, the best results are 
obtained by baking for a length of 
time recommended by the varnish 
manufacturer, which often is from 
three to seven hours at about 100 C. 

If the machine must be put back in 
service quickly, or if facilities are not 
available for baking, fairly good re- 
sults will be obtained by applying one 
of the quick-drying black or clear 
varnishes which dry in a few hours at 
ordinary room temperatures. 


Need of General Overhauling 
Depends on Nature of Motor 
Service 

Motors should generally be given 
an overhauling at intervals of five 
years or so, normally, or, if the service 
is more severe, more frequently. This 
practice is beneficial in avoiding break- 
downs and in extending the useful 
life of the equipment. Where periodic 
overhauling is practiced, the follow- 
ing notes may be helpful. 

Check the motor air gap, between 
stator and rotor, with feelers for uni- 
formity. Too little clearance at the 
bottom may indicate worn bearings. 

Take the motor apart and inspect it 
thoroughly. Measurement of the bear- 
ings and journals may disclose need 
for new bearing linings. Remove the 
waste from waste-packed bearings 
and rearrange or replace it, so that 
any glaze on the wool is removed from 
its point of contact with the shaft. 
Any gummy deposit on the wool should 
be replaced. All lubricant should be 
cleaned out of the bearings and a fresh 
supply put in when the motor is re- 
assembled. 

The rotors should be cleaned with 
a solvent to remove any accumulated 
dirt, after which any rust should be 
removed with fine sandpaper (not 
emery paper). When clean and dry, 
the rotors should be coated with a 
good grade of clear varnish or lacquer 
to protect them from moisture. To 
prevent injury to the bearings, they 
should be completely protected with a 
clean rag when the motor is disassem- 
bled. 

The rotors of wound-rotor motors 
should be given the same treatment 
as the stators. In addition, soldered 
joints and binding cords should be in- 
spected and any weakness remedied. 

The stator bore should be cleaned 
of dirt with a solvent, and any rust 
should be removed with fine sandpaper 
(not emery paper). Care should be 
taken during this operation not to 
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damage the top sticks or end turns of 
the stator winding. When the stator 
bore has dried, any remaining dirt in 
the bore should be wiped out with a 
cloth or brushed out with a soft brush. 
A hand bellows or dry compressed air 
at low pressure may also be used. 


Direct-Current Motors 

Brush Inspection.—The first essen- 
tial for satisfactory operation of 
brushes is free movement of the 
brushes in their holders. Uniform 
brush pressure is necessary to assure 
equal current distribution. Adjust- 
ment of brush holders should be set 
so that the face of the holder is ap- 
proximately % in. up from the com- 
mutator; any distance greater than 
this will cause brushes to wedge, re- 
sulting in chattering and excessive 
sparking. 

Check the brushes to make sure that 
they will not wear down too far be- 
fore the next inspection. Keep an 
extra set of brushes available, so that 
replacement can be made when needed. 
Sand in new brushes, and run the 
motor without load as long as pos- 


sible. 


It is false economy to use brushes 
down to the absolute minimum length 
before replacement. Cases have been 
known where brushes had worn down 
until the metal, where the pigtail con- 
nects to the brush, touched the commu- 
tator. This, of course, caused severe 
damage to the commutator. 

Make sure that each brush surface 
in contact with the commutator has 
the polished finish that indicates good 
contact, and that the polish covers all 
of this surface of the brush. Check 
the freedom of motion of each brush 
in the brush holder. 

When replacing a brush, be sure to 
put it in the same brush holder and in 
its original position. It has been 
found helpful to scratch a mark on 


one side of the brush when removing 
it so that it will be replaced properly. 

Check the springs that hold the 
brushes against the commutator. Im- 
proper spring pressure may lead to 
commutator wear and excessive spark- 
ing. Excessive heating may have an- 
nealed the springs, in which case they 
should be replaced and the cause of 
heating corrected. Larger motors 
have means for adjusting the spring 
pressure, which should be 2 to 2% Ib. 
per sq. in. of area of brush contact 
with the commutator. 

Commutator Inspection.—Inspect 
the commutator for color and condi- 
tion. It should be clean, smooth, and 
a polished-brown color when the 
brushes ride on it. A bluish color in- 
dicates overheating of the commutator. 

Roughness of the commutator should 
be removed by sandpapering or ston- 
ing. Never use emery cloth or an 
emery stone. For this operation, run 
the motor without load. If sandpaper 
is used, wrap it partly around a wood 
block. 

The stone is essentially a piece of 
grindstone, known to the trade as a 
commutator stone. Press the stone or 
sandpaper against the commutator 
with moderate pressure with the motor 
running without load, and move it 
back and forth across the commutator 
surface, 

If the armature is very rough it 
should be taken out and the commu- 
tator turned down in a lathe. When 
this is done, it is usually necessary to 
cut back the insulation between the 
commutator bars slightly. After turn- 
ing down the commutator, the brushes 
should be sanded and run in as de- 
scribed previously. This is not neces- 
sary after light sandpapering or ston- 
ing. 

Editor’s Note: This article is reprinted in 
the interest of wartime care of electric motors, 


being taken from the recent General Electric 
booklet “Motor Fitness Manual.” 


Mountings and supports on motor installations such as this sh 


Ld be 
intervals to make sure that motors are secure 


at regular 
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Some of the products obtainable from coal which has been liquefied through hydrogenation. 


Many chemicals which are used in the 


manufacture of dyes, drugs, explosives, paint thinners, lacquer solvents, synthetic silk and plastics are obtainable from coal. Photo 
shows a bottle of perfume being held which is manufactured in part from chemicals obtainable from coal 


Coal—The Black Magic 


The war is emphasizing the importance of the coal industry, 
not only as a provider of fuel, but also a source of material 
that is relieving the rubber shortage. Research is expected to 
develop many new products from coal for use in post-war era 


Ree one of nature’s most com- 
mon raw materials, is potentially 
richer in rubbers than all of the 
islands of the East; more bountiful 
in fibers than all the Japanese silk- 
worms; wealthier in colors than the 
rainbow; and abounding in curative 
medicinals. 

Known to most as fuel, coal is 
scarcely appreciated, except by a few, 
as an almost inexhaustible storehouse 
of chemicals from which are syn- 
thesized many materials essential both 
in peace and war—materials which 
formerly had to be imported. Up- 
wards of 100,000,000 tons of coal will 
be chemically utilized in 1943, it is 
estimated by E. I. du Pont de Ne- 
mours and Company. 

In ordinary bituminous coal there 
are constituents of explosives for 
bombs, shells and torpedoes, plastics 
of many types including those of crys- 
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tal clarity, solvents, food preserva- 
tives, insecticides, fertilizers, lacquers, 
“soapless soaps,” literally hundreds of 
things vital to total war. 

Coal is not poured into some giant 
bubbling test tube, over which a white- 
robed chemist waves a wand and adds 
air and water at intervals, and out of 
which comes neoprene synthetic rub- 
ber, nylon, fast dyes, TNT, light, 
crystal-clear plastics and sulfapyra- 
dine. It’s not that simple. 

“Made from coal” really means that 
one of several intermediates used in 
making a product is in turn made 
from one or more of the several de- 
rivatives of coal. 

Since William Perkin, a young Brit- 
ish chemist, made the first “coal-tar 
dye” 87 years ago, chemists and engi- 
neers have expended untold energy, 
initiative, imagination and funds in 
probing the chemicals derived from 


coal and in developing the processes 
and equipment necessary to their 
manufacture into useful products. 

Bituminous coal heated in an en- 
closed vessel gives off volatile prod- 
ucts and leaves coke as a residue. 
Both coke and the volatile products— 
such as coal gas, ammonia, benzol and 
toluol—today are used by Du Pont 
and others to make war necessities 
for many of which we formerly de- 
pended on foreign countries. 

About 1.1 lb. of coal, for example, 
are chemically utilized to make each 
pound of neoprene, America’s first 
satisfactory synthetic rubber-like ma- 
terial. Neoprene is so strategic in 


_our war effort that it was one of 


seven materials, and the only non- 
metal, placed on the original priority 
list in 1941. Today it is carefully 
apportioned for tires on military vehi- 
cles, barrage balloons, airplane parts, 
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shipboard cables to protect ships 
against certain mines, and other ne- 
cessities. This child of coal is more 
than a synthetic rubber; it is a ma- 
terial containing rubber’s desirable 
qualities and, in addition, superior 
properties of its own. 

Nylon is derived from coal, air and 
water. Having higher combined 
strength and elasticity than any nat- 
ural fiber, it has been used only for 
military purposes since February, 
1942. Parachutes and canopy cloth, 
tapes, shroud lines and certain parts 
of the harness webbing and belting 
for parachutes take great quantities. 
Nylon rope is superior to any fiber 
rope on a basis of strength, lightness 
and durability. Exceptionally tough 
tire cords of this synthetic now are 
made experimentally. Tapered paint 
brush bristles, the first satisfactory 
ones ever made by man, and bristles 
for essential industrial and toilet 
brushes are nylon. They replace nat- 
ural bristle formerly imported from 
the Far East. All nylon is needed for 
war now, but with peace there will 
come not only sheer stockings, but a 
host of new products fashioned from 
this versatile member of coal’s family. 


Tapered nylon paint 
brush bristles. The 
first satisfactory 
tapered bristle ever 
made by man, nylon 
wears at least three 
times as loug as the 
natural pig bristle 


Making dyeings in the standardization room 


MARCH, 1943 


Although Perkin fashioned the first 
crude “coal-tar dye” in 1856, America 
still was importing more than 90 per- 
cent of all its colors when World 
War I started. Our infant dye indus- 
try of 1918 now is a vigorous adult, 
furnishing to our armed forces fast 
dyes that will stand up under severe 
weathering and repeated washings. 
These dyes help to make our fighters 
the best-dressed in history and help 
camouflage man and munitions. From 
the work of Du Pont and others with 
“coal-tar dyes,” beginning in the 
period 1914-18, has sprung the or- 
ganic chemicals industry in which 
ordinary coal is one of the indispen- 
sable raw materials. 

The pharmaceutical industry is to 
a large degree predicated upon coal- 
tar chemicals, The new sulfa drugs 
are an outstanding example. Among 
the most notable and helpful contribu- 
tions to medicine in a century, today 
they are invaluable aids in decreasing 
fatalities among those injured in war. 
Their use on burns at Pearl Harbor, 
against gangrene in wounds, and 
against epidemics of pneumonia and 
other diseases has been of incalculable 
importance. Atabrine, vital substi- 
tute for quinine in treating malaria, 
is another coal-tar derivative. Im- 
proved antiseptics and anaesthetics 
are also made with coal-tar chemicals. 

“Lucite” methyl methacrylate resin, 
the erystal-clear plastic for trans- 
parent portions of military airplanes, 
stems from black coal. This is only 
one of the light but strong plastics, 
of which so much is expected, that 
come from coal and its derivatives. 
Another is polyvinyl butyral, formerly 
the plastic interlayer in laminated 
safety glass for automobiles but now 
the coating for Army raincoats, hos- 
pital sheeting, drinking-water bags 
and other war products. This plastic 
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is replacing tons of precious crude 
rubber, 

Originating in bituminous coal also 
are the phenol-formaldehyde and the 
urea-formaldehyde plastics. These 
plastics’ war roles range from ad- 
hesives on plywood trainer planes and 
torpedo boats to soldiers’ bugles, from 
insulation on electric wiring to gun- 
stocks and radio antennae on air- 
planes. 


Military explosives utilize coal. 
Toluol, an ingredient of powerful 
TNT for shells, bombs and torpedoes, 
comes either from coal or petroleum. 
Methanol, derived from coal, is a nec- 
essary raw material for the manufac- 
ture of certain military explosives, 
and coal is the source of aniline, 
needed for making the tetryl used as 
a “booster” in high-explosive shells. 

Long is the list of products par- 
tially or wholly derivable from coal 
and essential in the war. It includes: 


Solvents, such as trichlorethylene, 
now used to clean metal parts of ord- 
nance quickly and efficiently, and for- 
merly available as odorless, non-in- 
flammable dry-cleaning fluids. 


Anti-freeze to protect the motors 
of airplanes, tanks and trucks the 
world around, and of automobiles and 
trucks needed on the home front. 

Flotation agents which lift inval- 
uable copper, zinc, lead, nickel, tung- 
sten, chromium and other strategic 
metals from low-grade ore deposits 
once disregarded. - 

“Zelan” durable water-repellent 
textile finish, which remains effective 
on Army field jackets, ski troop uni- 
forms and other military clothing de- 
spite weathering and repeated laun- 
dering. 

A new flame-proofing agent—am- 
monium sulfamate—used to treat 
clothes of workers in munitions and 
aircraft factories and foundries, and 
also to flame-proof insulating materi- 
als on ships’ cables. 

Acetate rayon, a useful war fabric, 
is made from cellulose and vital acetic 
acid, now derivable from coal. Lac- 
quers, mildew inhibitors, leather cloth, 
moth repellents, fluids for hydraulic 
brakes, gum inhibitors for gasoline, 
wetting agents to facilitate scouring, 
bleaching and dyeing operations, such 
are the diversity of products orig- 
inating in coal. 


Coal has been known for over 2,000 
years, having been used by black- 
smiths of Greece and Italy some 300 
years before Christ. But its values 
as a chemical storehouse have been 
exploited less than 100 years. Its full 
chemical possibilities are yet to be 
realized. The stress of war has accel- 
erated greatly the investigation of 
coal as a chemical raw material. Out 
of that intense research will come 
new chemicals-from-coal for the bet- 
ter world envisioned after hostilities 
cease. 
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Crystal clear nose of lucite "methyle Methacrylate” plaster for a bomber is one of the 
largest plaster pieces ever manufactured on a mass production basis 


Neoprene is being poured from polymerization kettles. One step in pouring DuPont 


synthetic rubber 
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Casting Lugs on Ends of Wire Rope 


\4 E HAVE ADOPTED the prac- 
tice of casting a lug of solder onto 
the ends of many of the wire ropes 
used in our plant. The only excep- 
tions are some of the hoist ropes, 
which are ended in a_basket-type 
socket, and some of our slings in 
which the end of the rope is spliced 
into the rope body to form an eye 
or bight. 

The soldered lug serves several 
purposes: First, it eliminates the ex- 
posed ends of the wires, which are 
a source of injury and infection to 
riggers and others handling the rope. 
Second, it serves as a means for 
readily attaching hoist ropes to the 
drums of overhead traveling cranes. 
Third, where ropes are fastened by 
clips, the lug on the rope end pro- 
vides an additional safety feature, in- 
asmuch as should slippage of the rope 
occur the last clip will catch the lug 
and hold the rope. 

Because of its ease of handling, 
lack of tendency to fly apart, and its 
resistance to fatigue, preformed rope 
is being used throughout our plant 
for crane and hoist ropes and for 
many of our slings. Since this rope 
requires no seizing at the ends to hold 
the strands in position, it lends itself 
better to the casting of solder lugs 
on the ends. For this purpose we 
have made some spilt molds of steel, 
similar to the one shown in the 
sketch. These molds are provided for 


By C. R. HOCHMUTH 


Assistant Works Manager 
Kearney & Trecker Corp. 


all the sizes of rope we use. The two 
sections of each mold are held to- 
gether by means of two screws pass- 
ing through one section of the mold 
and into the other section. The mold 
shown in the sketch will accommodate 
three sizes of rope, each size being 
stamped on the mold by means of 
punches, 


ROPE SIZES STAMPED ON BOTH HALVES OF MOLD 


To prepare the end of the rope, 
the strands are unlayed for about an 
inch and the hemp center is cut back 
the same distance. The unlayed 
strands are then cleaned of lubricant 
and grime by dipping them into a 
half-and-half solution of commercial 
muriatic acid and water. The rope 
should not be inserted so deep that 


See 


if, PREFORMED ROPE 


7 
SCREWS FOR HOLDING HALVES OF MOLD TOGETHER 


Device used for holding cable and casting lug 


Pouring lead into the slug cast 


MARCH, 1943 


(INSERTED, READY 
FOR POURING SOLDER 


the acid will get on the hemp center. 
The strands are then tinned by dip- 
ping them into molten solder. It may 
be necessary to dip in acid and solder 
several times before a good tinning 
job is obtained. By bunching the 
strands together they are passed 
through the bottom of the mold, and 
then are spread apart, after which 
hard solder is poured into the mold. 
After the solder cools, the screws 
holding the mold together are re- 
moved, allowing the two mold sections 
to be separated so the rope with the 
attached lug of solder can be removed. 

To eliminate sharp edges, which 
might cause scratches or cuts to the 
hands of those handling the rope, the 
edges of the lug are filed slightly 
round. 

Where solder lugs are to be applied 
‘to ordinary or non-preformed rope it 
is necessary to apply a seizing of 
soft wire to the rope at a point just 
below the bottom of the mold, to 
prevent the strands from raveling. 
The seizing must be applied before 
the strands are opened up, and it 
should be followed by another seizing 
an inch or so below the first. After 
the lug is cast, the seizings may be 
removed. 
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Photo by Office of War Information 


A shipment of 18 in., 24, 30 and 36 in. wooden pipe totaling 1,488 ft. in a railroad car, 


weighing 70,000 Ibs. 


Manne EQUIPMENT and ma- 
chinery is a necessary part of Amer- 
ica’s industrial economy, geared today 
for all-out war production, Steel is 
an important fabric in the picture of 
the industry. Miners need steel to 
conduct their vital operations—but so 
do the Army, the Navy, the Maritime 
Commission and all the other “claim- 
ant agencies” under the War Produc- 
tion Board’s Controlled Materials 
Plan. The war demands for steel 
have altered the old-fashioned supply 
and demand formulas. No longer can 
mine operators obtain “the very best 
steel” for the fabrication of their 
heavy duty equipment. But to them— 
as well as to other industries and 
agencies that require heavy duty steel 
—the national emergency steels come 
as a welcome stop-gap and often as a 
definite improvement. 


National emergency steels, of 
known composition, are available to 
the mining industry upon suitable 
demonstration of need through appro- 
priate WPB channels. Most steels 
which are required in this industry 
fall under the WPB classification of 
constructional types of alloy steel. 
Usually this is needed in the form 
of bars and forgings, though some 
plates and tubing are called for. With 
some exceptions, particularly in their 
power plants, most mining and milling 
machinery is comparatively slow-mov- 
ing, rugged and ponderous. In this 
respect it resembles one of the most 
important weapons of modern war— 
the tank. NE steels have been used 
in the fabrication of these military 
mastodons. 

Metallurgical practices have to be 
adjusted to meet changing production 
conditions in a war-swept world. But 
experience has proven that even heavy 
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An equal footage of reinforced concrete pipe weighs about 
455,412 |bs., and would require over 10 cars 


Emergency 
Steels for 
Wartime 


Mining 


National Emergency (NE) steel, wood pipe and other 
alternate materials are available to help the mining 
industry solve some shortages of peacetime supplies 


Prepared by the Division of Information, War Production Board 


duty gears can be successfully made 
of NE steels, 

To mine operators and superintend- 
ents in need of steel-bearing equip- 
ment, the best advice that can be given 
in the light of greatest aid to the war 
effort is simply this: 


Use Straight Carbon Steel Wher- 
ever and Whenever Possible 


If serious consideration of the end- 
use problem—and perhaps a bit of 
judicious experiment—positively indi- 
cates that carbon steel will not serve 
for the application in mind, consider 
next the use of the “leaner” alloy 
steels standardized and specified as 
national emergency steels. If the 
leaner alloy steel will absolutely not 
suffice for the particular application, 
go to a richer national emergency 
steel. 
Translated into terms of specifica- 
tions employed by the American Iron 
& Steel Institute, the Society of Auto- 
motive Engineers and the War Pro- 
duction Board in designating national 
emergency steel compositions, this ad- 
vice means: 
After carbon steel, try 
(1) Carbon-manganese steel — the 
NE 1800 series. 

(2) Manganese-silicon-chromium- 
nickel-molybdnum steel —the 
NE 9400 series. (For large 
sections the NE 9500 series 
may be recommended.) 

(3) Nickel-chromium-molybdenum 


steel—the NE 8600 series. (For 
large sections or for very se- 
vere services.) 

The compositions of NE steels, re- 
vised to December 17, 1942, have been 
made available in published form by 
the American Iron and Steel Institute 
(Manufacturer’s Standard Practice, 
Supplementary Information, — sheet 
182, section 10, Alloy Steels). 

The basic reason underlying the de- 
velopment of NE steels has been the 
scarcity of alloying elements, the in- 
ability of steelmakers to obtain alloy- 
free scrap in economic quantities for 
production of conventional steels, and 
the need to take full advantage of all 
of the residual alloys in steel scrap. 
The average alloy content of scrap 
has been steadily increasing. This 
latter condition is a reflection of the 
fact that combat equipment, such as 
armor plate for battleships and tanks, 
engines, and a host of other parts, 
takes great quantities of alloy steel. 
More scrap is generated in producing 
combat equipment than on peacetime 
equipment. Hence, the mill scrap, 
generated at the steel mills, and pur- 
chased scrap, has gradually been go- 
ing up in alloy content. 

Many NE steels, born of war neces- 
sity, have proved to be popular and 
extremely useful compositions in many 
applications. Some of them have be- 
come almost as standard as the best of 
the high single or dual alloy steels 
developed in pre-war days. The min- 
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ing industry may well find that the 
NE steels will serve its needs as well 
as-—if not better than—some of the 
compositions popularly employed in 
the days before America became the 
arsenal of democracy fighting for 
freedom. 

Mining machinery has never taken 
a very large portion of America’s 
steel supply. The demand fluctuates 
from year to year. In 1940, for ex- 
ample, only 90,000 net tons of ingot 
steel went into the manufacture of 
such equipment. This represents a 
delivery of 50,000 to 60,000 tons of 
finished steel products to the indus- 
try. 

The mining industry, it should be 
pointed out, has shared in the techni- 
cal developments that war-inspired 
substitution practices have brought to 
all industries. It has been necessary 
to conserve steel in all applications— 
pipes, gages, etc. In the case of pipe, 
a return to pre-iron age practices 
helped save steel. Approximately 
100,000 ft. of flexible wood pipe, re- 
placing steel, was installed in drain- 
age culverts, storm sewers, and con- 
duits under highways and around in- 
dustrial plants. When protected by 
a moderate earth cover, this pipe is 
strong enough to support a highway 
or railway traffic, exhaustive field 
laboratory tests have shown. 

New types of emergency wood pipe 
require no critical materials in man- 
ufacture. One type of wood pipe is 
uniquely designed so that it uses only 
short—almost scrap—lengths of wood, 
thus conserving longer and heavier 
timber for other war needs. More 
extensive use of drainage pipe made 
out of wood (or any other material 
whose employment saves critical ma- 


TABLE I—NATIONAL EMERGENCY STEEL COMPOSITIONS 
Steels 


n Si 

NE 1330 0.28/0.33 1.60/1.90 0.20/0.35 

NE 1335 0.33/0.38 1.60/1.90 0.20/0.35 

NE 1345 0.38/0.43 1.60/1.90 0.20/0.35 

NE 1345 0.43/0.48 1.60/1.90 0.20/0.35 

NE 1350 0.48/0.53 1.60/1.90 0.20/0.35 

Nickel-Chromium-Molybdenum Steels 
Mn Si Cr Ni Mo 
NE 8613 0.12/0.17 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8615 0.13/0.18 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE. 8617 0.15/0.20 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8620 0.18/0.23 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8630 0.28/0.33 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8635 0.33/0.38 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8637 0.35/0.40 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8640 0.38/0.43 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8642 0.40/0.45 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8645 0.43/0.48 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8650 0.48/0.53 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
NE 8720 0.18/0.23 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.20/0.30 
Manganese-Silicon-Chromium-Nickel-Molybdenum Steels 
C Mn Si Cr Ni Mo 

NE 9415 0.13/0.18 0.80/1.10 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9420 0.18/0.23 0.80/1.10 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9422 0.20/0.25 0.80/1.10 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9430 0.28/0.33 0.90/1.20 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9435 0.33/0.38 0.90/1.20 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9437 0.35/0.40 0.90/1.20 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9440 0.38/0.43 0.90/1.20 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9442 0.40/0.45 1.00/1.30 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9445 0.43/0.48 1.00/1.30 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9450 0.48/0.53 1.20/1.50 0.40/0.60 0.20/0.40 0.20/0.50 0.08/0.15 
NE 9537* 0.35/0.40 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
NE 9540* 0.38/0.438 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
NE 9542* 0.40/0.45 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
NE 9550* 0.48/0.53 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
terials, productive facilities, man- 


power or transportation) should be 
considered in the mining industry. 
Emergency wood pipe is not always 


Interior view of a 20 ft. section of built up wooden pipe 24 in. 


in diameter. 


MARCH, 1943 


Locking of adjacent rings with hardwood dowel 
pins produced flexible structure 


round. Its design provides for a five- 
to-eight-sided (polygonal) length of 
pipe. Small units, made of short 


scrap lengths of standard lumber, are 


“Photo by Office of War Information 


Assembly of an emergency sectional wood pipe 24 inches in 


diameter 
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L-600 


FOR THE TOUGH JOBS 


| HIGH CAPACITY 
a 6 TO 10 TON 
PER MINUTE 


(Patented) 


| CUTTERS — DRILLS — LOADERS — CONVEYORS — LOCOMOTIVES — FANS 


JEFFREY MANUFACTURING COMPANY 


958-99 North Fourth Street, Columbus, 
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To get continuity of service and maximum produc- 
tion from your loading machines with the least time 
out for repairs 


1. KEEP THE LOADER CLEAN 


At least once a shift, clean out coal that may lodge 
in such places as to restrict free operation of con- 
trols or chains. Once a week, using compressed air, 
remove all dirt and grease accumulations. 


Remove motor inspection covers at least once a 
week. Check commutator—see that it is smooth 
and clean. See that brushes operate freely—re- 
place when necessary. 


Be sure that all electrical connections are tight in 
control and resistance enclosures. Check contact 
fingers—see that they are smooth and make proper 
contact. Remove any accumulation of grease or 
moisture in motor and control compartments. 


2. MAKE SCHEDULED INSPECTIONS 


See that all chains are maintained with slack enough for free movement, but not 
enough to make chain sloppy and interfere with operation. As chains wear, 
take out links to maintain minimum possible operating length. 


Do not allow equipment to operate with any covers or guards removed. Renew 
chain guides when worn or broken. Keep brakes and clutches in proper adjust- 
ment—do not set clutches too tight. A clutch too tight destroys the protection 
against shock loads inherent in a properly-adjusted clutch. 


Watch cable reel adjustment for free operation and proper tension. Cable 
failures are particularly costly just now. If cable has temporary splices, replace 
with another one so that proper repairs can be made to the cable removed. 


LOADING 3. LUBRICATE AT REGULAR INTERVALS 


] MACHINE At frequent intervals, check hydraulic system for leaks. Use clean oil and do 


not get water into hydraulic system. Clean out screens and filters once a week. 


Keep oil level up in oil tank and transmission case. Keep pressure fittings in good 
MAI NTENANCE shape—use grease gun as often as lubrication chart indicates. Cheap oil is a 
short cut to trouble. Use grade of oil for service required as specified in Chart 


| HINTS 734-A. Lubricants and lubricating devices should be handled so they do not 
| 


become contaminated with foreign matter. 


4. DO NOT OVERLOAD THE LOADER 


It does no good to push a loader up against a face of coal that is not shot prop- 
erly. More time is lost than gained in digging down a standing shot—excessive 
wear and tear on clutches, chains and electric system makes this practice an 
expensive luxury. 
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joined together by ingeniously inter- 
locking tongue and groove joints, held 
by hardwood dowel pins to form a 
complete five-to-eight-sided “ring.” 
Adjacent rings are also interlocking, 
and they are held together in 12 to 
16-ft. lengths by means of wooden 
cleats or nailing strips. If necessary: 
wood pegs can replace the nails, en- 
tirely eliminating the use of steel. 

No preservative treatment is re- 
quired if the wood pipe is of scrap 
lengths of Douglas fir heartwood, red- 
wood, cypress, white oak or chestnut. 
Pipe made from other kinds of wood 
usually has to be treated with a wood 
preservative. 

A minimum life of 5 to 10 years is 
expected for this new war-style wood 
pipe. Thereafter the pipe installa- 
tion may be made more permanent by 
“threading” a corrugated metal pipe 
into the wooden structure, or a larger 
pipe may be jacked around it and the 
old one removed. Wood pipe was de- 
veloped as a temporary, wartime ex- 
pedient. Since it is comparatively 
light in weight, emergency wood pipe 
may be handled and installed without 
the use of heavy equipment or skilled 
labor. 

Because it weighs less than one- 
tenth as much as reinforced concrete 
pipe, which also is used as a substitute 
for corrugated metal pipe, the use of 
wood pipe will help conserve rubber 
and transportation facilities. 

A brief review of the activities of 
the technical branches of the Conser- 
vation Division during 1942 affords 
many examples of how the War Pro- 
duction Board’s technical efforts have 
helped to solve America’s fundamental 
problem of fitting its material short- 
ages into its production demands. 


Similar records, though more special- 
ized with relation to materials, have 
been established by other WPB 
branches and divisions. 

Conservation Division activities, in 
addition to promoting collection of 
scrap metal and other materials from 
all industries, including the mining 
industry, embraced measures to save 
critical materials and by recommend- 
ing substitution and alternate ma- 
terials wherever feasible. 

The Conservation Division’s techni- 
cal branches, in cooperation with the 
WPB’s Industry Divisions, achieved 
in 1942 such results as the substitu- 
tion of 20,000 tons of silver for cop- 
per in electrical bus bars; the use of 
glass, ceramic, plastic, wood products 


and “down-graded” metal to conserve’ 


thousands upon thousands of tons of 
more critical metals; the further de- 
velopment of national emergency 
(NE) steels; the design and introduc- 
tion of “Victory” or utility model 
stoves and bicycles. 

Simplification aims to knock the 
gingerbread off models and delete un- 
essentials from product lines. The 
first 75 “L” and “M” orders (part of 
each order involving simplification) 
issued during 1942 saved for more es- 
sential war purposes an estimated 
600,000 tons of steel, 17,000 tons of 
copper, 227,000 tons of wood pulp, 
35,000 pounds of solder, 180,000,000 
yards of cotton, wool and rayon cloth, 
and 450,000,000 board ft. of lumber. 
These orders also released many work- 
men from unessential activity, to war 
production, through increasing the 
productive capacity of industries in- 
volved by 10 percent to 20 percent; 
increased transportation facilities by 
the equivalent of 30,000 unbuilt 
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Glass gages which replace steel will save 250 tons of critical tool steel in government 
arsenals alone 
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TABLE II 
(I) A. Metals 
List la 
*Magnesium. *Cadmium. 
* Aluminum. *Zine. 
*Copper. Bismuth. 
*Tin. 
List I b 
*Tantalum. Lithium. 
Beryllium. Iridium. 
List Ie 
*Molybdenum. *Chromium. 
*Nickel. Cobalt. 
*Vanadium. Calcium Silicon. 
*Tungsten. 
List Id 


*Chrome-Nickel Stainless Steel. 
*Straight Chrome Stainless Steel. 
AISI or SAE Alloy Steel. 

NE Alloy Steel. 

Tool Steel: High Speed. 

Low Phosphorous Pig Iron. 
Alloy Cast Iron. 


* Most critical. 

The available supplies of these materials 
are insufficient for war demands and essen- 
tial civilian demands and, in many cases, 
for war demands alone. Secondary and scrap 
metal, unless otherwise shown, is classi- 
fied with the corresponding primary metal ; 
in the case of any given metal the higher 
grades are more critical and the secondary 
grades less critical. Carbon iron and steel, 
because of relatively greater tonnage, is recom- 
mended as a substitute for non-ferrous metals. 
In this group the order of vertical listing 
within each sub-group indicates relative criti- 
calness ‘ates in the ladders under (I) A. 
METALS 


freight cars and 10,000 trucks; re- 
duced inventory requirements by 25 
percent, promoted interchangeability 
of parts—often a military essential— 
and simplified the structure for price- 
scheduling on standard products. 

The Conservation and Substitution 
Branch of the Conservation Division 
maintains a ‘Material Substitutions 
and Supply List”’—a critical list— 
which has summed up its work of 
keeping America informed as to what 
raw materials are in critical supply 
(Table II) and for which substitutes 
(or alternates) are in order. Often 
the alternates are better than the 
original product. An index of substi- 
tution possibilities is maintained and 
incorporated in the “Conservation In- 
dex and Substitution Guide,” a peri- 
odical publication. 

Dealing in basic raw materials, 
which change the essential design and 
nature of end-products that are used 
by the public, this branch has a stock 
of information which exists nowhere 
else not only for today’s war produc- 
tion, but also for the manufacturing 
economy of the future. All “L” and 
“M” orders issued by the War Pro- 
duction Board were reviewed by this 
branch to determine that the amount 
of control exercised was consistent 
with the supply and demand position 
of the materials involved. 

The Specifications Branch reviews 
specifications for items purchased by 
the Government and collaborated in 
the enactment of more than 500 emer- 

(Continued on page 40) 
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Up-Grading Coal Miners in Indiana 


Vocational instruction which seeks to prepare a foreman to do a better 
job, as well as develop leadership and skill in “human engineering” 


Tx INDIANA Coal Mining In- 
stitute, at its 1938 summer session, 
endorsed a proposal to sponsor a pro- 
gram for vocational instruction for 
workers in the Indiana coal mining 
industry. Charles A. Herbert, super- 
vising engineer, U. S. Bureau of 
Mines, Vincennes, Ind., and also pres- 
ident of the Indiana Coal Mining In- 
stitute at that time, was authorized 
to appoint a committee for this pur- 
pose. He, as chairman, worked with 
members of the committee to bring 
about the proposed educational pro- 
gram. The committee consisted of 
the supervising engineer, U. S. Bu- 
reau of Mines, Vincennes, Ind.; the 
director of the Indiana Department of 
Mines; the Indiana member of the 
executive committee of the U. M. W. 
of A.; and the district president of 
the U. M. W. of A., together with rep- 
resentatives of the employers. 

Conferences with the Indiana De- 
partment of Public Instruction dis- 
closed they were in sympathy with 
the proposed program and offered 
complete cooperation. 

An agreement was effected between 
the State Department of Education 
and the Indiana State Teachers Col- 
lege, Terre Haute, to provide for the 
organization and development of trade 
extension classes for the Indiana coal 
mining industry. This particular 
trade extension work is handled 
through the facilities of the Depart- 
ment of Vocational Education of the 
State Teachers College, and is di- 
rected by the State Department of 
Education, which administers the fed- 
eral funds under the state and federal 
laws. The program is financed by the 
federal government (Smith-Hughes 
and the George-Deen Acts) and the 
state government, jointly. 

At the inception of the actual work 
program, Kirk C. Cammack, B.S. and 
E.M., Missouri School of Mines, ’26, 
was engaged to organize and conduct 
the vocational instruction work 
throughout the Indiana coal mining 
field. Mr. Cammack had served as 
mining engineer and mine foreman 
with the Union Pacific Coal Company 
from 1926 to 1932; mine foreman with 
the Schuler Coal Company and with 
the Bell-Zoller Company from 1932 
to 1987; and as fire boss with the 
Deep Vein Mining Company of Prince- 
ton, Ind., from 1937 to 1938. His 
training and experience were, there- 
fore, well adapted for this position. 

The primary purpose of this educa- 


MARCH, 1943 


tional program is to promote safety 
and efficiency in the operation of the 
underground coal mines of the state, 
but employes of strip mines are wel- 
comed as enrollees. 

The basic course of instruction in 
mine gases and ventilation, is designed 
especially to promote safety and ef- 
ficiency by providing a general knowl- 
edge of the nature, characteristics, 
and behavior of mine gases and mine 
atmospheres under the varying con- 
ditions commonly found in under- 
ground coal mines. 


Cost to Enrollees is Small 


The subject matter handled in the 
text on mine gases and ventilation, 
which was compiled by Mr. Cammack, 
includes 12 principal subject lessons. 
These texts are available to student 
enrollees at $1.50, which is the only 
item of cost to enrollees other than 
their time and transportation to and 
from the classroom. The lesson sub- 
jects covered are enumerated as fol- 
lows: 

1. Gases composing normal air; 
masses, compounds, diffusion, occlu- 
sion and specific gravity. 

2. Gases common to underground 
coal mines, their nature, characteris- 
tics and behavior. 

8. Principle, construction, and use 
of devices used in testing for the 
presence of mine gases, including the 
safety lamp, methane detectors, Hooli- 
mite carbon monoxide indicator, and 
emphasizing the advisability of the 
use of birds for detecting the presence 
of carbon monoxide gas when the 
Hoolimite indicator is not available. 

4, Ventilation, ventilating systems, 
ventilating standards, and a study of 
the instruments used in ventilation 
measurements, including the water 
gauge, anamometer, barometer, ther- 
mometer, and the sling psychrometer. 

5-6. Basic ventilating formulas, 
with blackboard practice in their use, 
the calculation of areas, velocities, 
pressures, and quantities under vary- 
ing conditions of atmospheric tem- 
peratures and pressures. 

7. Efficiency in control and direc- 
tion of ventilating currents. 

8. Mine surveys and mine maps. 

9. Mine fires; causes, prevention, 
methods of fighting, including seal- 
ing and unsealing. 

10. Mine explosions; causes, preven- 
tion, building barricades, rescue and 
recovery work. 

11. Explosives, kinds, types, how 
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made, composition, nature and be- 
havior. 

12. Study of Indiana state mining 
laws. 

In classroom work, the various 
instruments are shown in detail and 
students are given the opportunity 
to handle them and to discuss their 
use and importance to general mine 
safety. In the case of the safety 
lamp, all students are carefully in- 
structed in their assembly and use, 
and are required to tear the lamps 
down and reassemble them until the 
instructor is satisfied that all key 
points have been made manifest and 
are well understood. 


Planned to follow the state exami- 
nations for certificates of competency 
for foremanship positions, a course in 
foreman training has been available. 
It is designed to help newcomers in 
readily adjusting themselves to posi- 
tions of greater responsibility. This 
course deals with practical problems, 
including human traits, characteris- 
tics, and behavior. It emphasizes the 
importance of plain, accurate and 
complete instructions which are pre- 
sented to subordinates in a courteous 
and considerate manner. It stresses 
the fact that human characteristics, 
though variable, are much the same 
in these particular respects; that it 
is a characteristic of human nature 
to respond favorably to kind and con- 
siderate treatment, to resent unkind- 
ness and lack of considerate respect, 
and to react accordingly. Student 
foremen are also guided in the fol- 
lowing: 

1. That incentive to great effort is 
stimulated in most cases by courteous 
and considerate treatment. 
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2. A civil and courteous answer to 
a question by a workman is never out 
of order. 


3. Now, more than in the past, 
workmen are dealt» with collectively. 


4, That in the past each craftsman 
had enjoyed the privilege of independ- 
ent creation, and that he had carried 
through a process of workmanship 
from beginning to end, and conse- 
quently he stood or fell as a craftsman 
on the merits or demerits of his fin- 
ished work or product. 


5. That modern business and ma- 
chine technology has diminished the 
self-satisfaction of individual crea- 
tive experience, and that the work of 
the individual has been merged into 
the work of the team, which has in 
turn reduced personal responsibility 
of the workman to a marked degree 
and has also reduced the personal sat- 
isfaction of personal accomplishment. 


6. Under present conditions it is, 
therefore, essential for leadership to 
maintain satisfactory team relation- 
ship in order to attain high efficiency, 
and that individual good will is es- 


sential to successful promotion of 
collective good will. 

In short, the aim and purpose of 
this particular instruction is to de- 
velop a leadership that should com- 
mand the respect and admiration of 
all workmen and promote and develop 
a more harmonious relationship 
among men, thereby smoothing the 
way for satisfactory results for all. 

In addition to these courses of in- 
struction, others are available, in- 
cluding practical mathematics for 
miners, elements of electricity, mine 
timbering, and general geology. For 
regular classroom attendance and in- 
terest, certificates of merit are 
awarded for each course of in- 
struction. 

These extension classes may be or- 
ganized in the state of Indiana under 
the Federal and State Vocational 
Acts, with the cooperation of local 
school authorities, by any group of 
15 or more persons engaged in the 
vocation of mining. Actual class- 
room work is conducted for a period 
of two hours, one evening each week, 
until the prescribed course is com- 


pleted. Classes are usually conductea 
at local schools or city halls in the 
community where the class is organ- 
ized. All school and city officials have 
shown a fine spirit of cooperation in 
providing a suitable place for class- 
room work. 

The major problem in the promotion 
of such a program as this, strange 
as it may seem, is an obvious lack of 
general interest on the part of the 
beneficiaries. An abstract of a thesis 
by Raymond O. McCullough, Duke 
University, 1941, provides pertinent 
information with reference to results 
for that year, and is herewith repro- 
duced in part only, to-wit: 


Number of employes...... 6,500 
Expenditures ............ $4,980 
Expenditure per employe. . 0.75 
Expenditure per enrollee.. 6.31 
Full-time teachers........ 1 
Part-time teachers........ 3 


Mr. McCullough states further 
that the work has shown most bene- 
ficial results. This opinion is con- 
curred in by all interested parties 
whom the author has interviewed. 


|| Metals Reserve 


(Continued from page 18) 


mines that exceed a basic quota (gen- 
erally the 1941 production) receive 
prices substantially above the cur- 
rent market. Some 2,000 marginal 
mines are receiving the benefit of 
these premium prices. This plan was 
worked out in cooperation with the 
Office of Price Administration and the 
War Production Board. Premiums 
are being paid out at the rate of about 
$20,000,000 annually. Had we per- 
mitted the prices for all production of 
copper, lead, and zinc to increase to 
the premium levels, the cost would 
have been nearly 10 times that 
amount. In other words, by limiting 
the price rise to the so-called mar- 
ginal producer, a substantial savings 
in the cost of the war is being effected 
with no injury to the war program. 

Equipment for opening new mica 
properties is being distributed to sev- 
eral hundred small mines in New Eng- 
land, North Carolina, Georgia, and 
South Dakota. So-called strategic 
mica, of vital importance in our air- 
plane program, is normally obtained 
from India and Brazil, where low-cost 
labor permits production of sheet mica 
at prices which cannot be duplicated 
in the United States. A schedule of 
bonus prices, and the renting of 
equipment at low costs, is expected to 
yield quick results in stimulating 
domestic mica production. 

Metals Reserve is doing many 
things to stimulate the production of 
strategic and critical metals and min- 
erals. I know that you gentlemen 
here in Boston will be particularly 
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interested to learn that the Michigan 
copper country, first developed with 
Boston capital, is an active and im- 
portant participant in the war pro- 
gram. This famous old mining dis- 
trict, which supplied copper for the 
Civil War, the Spanish American 
War, and the First World War, is 
doing its bit in the present world 
conflict. Financial assistance from 
Metals Reserve has enabled the 
Quincy to undertake recovery of cop- 
per from the residues of smelter op- 
erations; Calumet and Hecla have re- 
opened mines which have been idle for 
years and Copper Range and Isle 
Royale are both running at capacity, 
thanks to the premium prices estab- 
lished under the two-price plan. 

Another phase of the Metals Re- 
serve Company program, with which 
you are perhaps familiar, is the work 
of our Saivage Division. Ceiling 
prices established by the Office of 
Price Administration would normally 
tend to prevent the conversion into 
useful war products of much scrap 
or unused metal. The Salvage Divi- 
sion is buying frozen inventories of 
manufacturers who are no longer per- 
mitted to use metals for consumer 
goods; it is tearing down old bridges 
and picking up street car and aban- 
doned railroad rails all over the coun- 
try; it is collecting the toothpaste 
tubes that you deposit with your local 
druggist; these are a few of the 
things being done in order to put idle 
metals to work. 

Metals Reserve Company, in its 
over-all program, has made commit- 
ments of over $3,540,959,000 for the 
acquisition of strategic and critical 
metals and minerals. 


|| Emergency Steels 
(Continued from page 38) 


gency alternate specifications which 
limited the use of strategic materials 
to essential minimums. Specifications 
reviewed ranged from brass pins to 
large items for power houses. 

By examining an endless number of 
steel specifications for alloy composi- 
tions, sizes and shapes, this branch 
in full collaboration with industry and 
technical societies formulated the lists 
of national emergency steel specifica- 
tions to reduce drastically the num- 
ber of types fabricated. This pro- 
gram of national emergency steel 
specifications can easily add to the 
country’s output the equivalent of 
another steel mill without the addi- 
tion of a single new facility. A “Down- 
grading” chart (Chart C) for copper 
base alloys issued by this branch helps 
to relieve the pressure of demand on 
new copper, zinc, and tin. Plans and 
specifications for new mill buildings, 
factories, houses and public buildings 
were examined in detail by technicians 
to strip out every possible ounce of 
critical metal. Some estimates of the 
effectiveness of this work run as high 
as 200,000 tons of metals which have 
been diverted for use of the Army and 
Navy. By study of design specifica- 
tions and issuance of WPB directives, 
it is estimated that 10 percent of the 
steel normally used in building con- 
struction: about 400,000 tons of steel 
will be saved. The mining industry, 
by using straight carbon or NE steels 
and taking all other conservation pre- 
cautions, can be proud of its partici- 
pation in the war against waste. 
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WORKERS 
Millions 


THESE CHARTS SHOW 
ESTIMATED PARTICI- 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 
BONDS (Members of 
Armed Forces Included 
Starting August 1942) 


STUDY THEM WITH AN EYE TO THE FUTURE! 


There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here isthe thrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving close to FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 

Think what this money will buy in the way of guns 
and tanks and planes for Victory today—and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for eve-7 {3 invested! 


Here indeed is a solid foundation for the peace-time 
business that will follow victory. At the same time, 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every Crisis in our history. 

But there is still moretobedone. As our armed 
forces continue to press the attack in all quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow’s Victory 
— and tomorrow’s sales curves—are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 


Gave 


War Savings Bonds 


This space is a contribution to America’s all-out war effort by 
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Electric Power Distribution 
For Open-Pit Mines and Quarries 


Part II—Concluding a timely review of important data 

that contributes to efficient electrical maintenance and 

planning of power requirements for shovels, draglines 
and other open-pit mine equipment 


Eprror’s Nore: The first part of Mr. Bor- 
land’s article appeared in the January issue 
of MINING CONGRESS JOURNAL. It discussed 
the essential c iderations for power distri- 
bution, and the power requirements of shovels 
and draglines for use in mining. The author 
begins the luding install t by describ- 
ing the protective devices for power distri- 

tion circuits. 


Wis PROPER protection on the 
low-voltage side of a transformer sub- 
station supplying mine distribution 
circuits, protective devices required on 
the high-voltage side ordinarily in- 
clude: 


Disconnecting Switch: 

A 3-pole, air break outdoor discon- 
necting switch to isolate the station, 
capable of opening the transformer 
magnetizing current. 

Fuses: 

For short-circuit protection on the 
high-voltage side of the transformers, 
fuses for currents up to 400 amperes 
are available in voltage ratings, with 
interrupting capacities up to 1,200,000 
kva. These fuses may be used as dis- 
connecting switches for substations up 
to a rating of 750 kva., as they will 
open the magnetizing currents of 3- 
phase transformers up to this size. 

Primary fuse cutouts for fuse rat- 
ings up to 50 amperes or 100 am- 
peres respectively, in 5,000 volt or 
7500/12500 Y volt ratings, will be ap- 
plicable to small substations where 
the short-circuit interrupting require- 
ments are within 1,200 amperes at 
the rated voltage. 


Lightning Arresters: 

For substations of 3-phase rating 
up to 1,000 kva., with incoming volt- 
age in the range of 20 kv. to 73 kv., 
line-type arresters will provide good 
protection at economical cost. For 
applications above 73 kv., station-type 
arresters are recommended. 

If protection to the incoming line 
is to be provided at times when the 
substation is out of service, the ar- 
resters should be connected on the 
line side of the disconnecting switches. 
In large substations, with incoming 
lines at very high voltage, separate 
disconnecting switches for the ar- 
resters are commonly required, but 
for the usual mine substation live-line 
clamps will probably be preferred. 
Secondary Circuit Protection: 

On the low-voltage side of the sub- 
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station, a circuit breaker of suitable 
interrupting rating should be used for 
short-circuit and ground protection of 
the secondary distribution circuits as 
a whole. 

The rating of the circuit breaker to 
be applied will depend upon the cur- 
rent loading and the short-circuit in- 
terrupting requirements on the low- 
voltage side of the transformers. The 
maximum short-circuit current is de- 
termined by the characteristics of the 
power system, as a whole, and where 
the requirements are now known, this 
current should be determined for any 
new application. 

With transformers of usual design 
having reactance of the order of 5 
percent or more, a circuit breaker 
with an interrupting rating of 6,250 
amperes at 2,400 volts or 3,600 am- 
peres at 4,160 volts will be found 
adequate for substations with 3-phase 
kva, ratings up to 750 kva., or for 
somewhat higher ratings if the power 
system is not so large as to sustain 
the primary voltage with a short- 
circuit on the transformer secondary. 
If transformers of less than the usual 
values of reactance are applied, the 
maximum possible secondary short- 
circuit currents will be larger, and a 
circuit breaker of greater interrupting 
rating may be required. 

The rating of current transformers, 
used in connection with the circuit 
breaker trip coils, or with overcurrent 
relays, are determined by the current 
loading of the secondary circuits and 
the peak loads to be expected during 
starting and regular operation of the 
shovel equipment. Protective equip- 
ment should cause the feeder circuits 
to open (at) the substation only if 
overcurrents beyond normal peak de- 
mands occur. Overcurrent relays, 
providing inverse time characteristics, 
will probably prove desirable in most 
substations. 

The capacitor tripping device pro- 
vides a source of energy for tripping 
the circuit breaker from overcurrent 
relays, eliminating the need of stor- 
age battery in the substation. This 
device stores energy in a capacitor, 


charged by a Rectox rectifier, and will 
hold sufficient charge to trip the 
breaker for at least six seconds, even 
if charging potential is entirely re- 
moved under fault conditions. This 
allows ample time for relays to oper- 
ate. 


Lightning Protection: 


Line type lightning arresters should 
be applied to the line side of the 
substation circuit breaker. 

Lightning arresters on the high and 
low voltage sides, as well as trans- 
former tanks, current and potential 
transformer secondaries and _ steel 
structures should be connected to a 
low resistance ground established at 
the substation. Also, for ground pro- 
tection on the distribution system, de- 
scribed in detail in a following sec- 
tion, a resistor of high ohmic value 
should be connected between the neu- 
tral of the transformer system and 
the substation ground, with a current 
transformer in the neutral-ground 
lead, connected to an overcurrent re- 
lay, arranged to trip the substation 
circuit breaker in vase of a ground 
fault on the distribution lines. 

With the neutral of the distribution 
system grounded through a resistor 
of high ohmic value, lightning arrest- 
ers on the system must have a volt- 
age rating at least equal to the max- 
imum phase-to-phase voltage of the 
circuits. 

The schematic diagram of a typical 
substation, with the features de- 
scribed, is shown in Figure 14. 


Ground Protection of Mine 
Distribution Circuits: 

Although electric power has been 
used many years for shovels, drag- 
lines, and similar mobile machines, 
and safety has been the first consid- 
eration in most industries employing 
such equipment, only in comparatively 
recent times has there been any gen- 
eral recognition of the likelihood of 
dangerously high voltage appearing 
between the machine and ground, in 
case of a ground fault on the distri- 
bution circuits, and the fact that pro- 
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tection against this hazard is not af- | _—_, Phase Relays 
forded by the usual protective schemes acy 
for power distribution circuits. 


The following discussion outlines 
the hazards in some currently used 
systems and is followed by description 
of a system recommended for protec- 
tion against this hazard. 

Long established safety codes have 
recommended that with few exceptions 
the frames or enclosures of electrical 
apparatus and portable equipment be 
permanently grounded, with connec- 
tions of sufficiently low impedence to 
limit the rise of potential above 
ground in case of insulation failure. 

When electric power first came into 
use for shovels, the portable cables 
developed had only the three con- 
ductors required to carry power to 
the shovel. No provision for ground 
connections was made, as it was pre- 
sumed that the shovel would be well 
grounded by the heavy pressure and 
large area of contact of its treads on 
the earth. This has proven incorrect, 


and under many conditions, as with 


the shovel resting on a rocky or 
sandy surface, the contact resistance 
may be so high as to practically in- 
sulate the shovel from ground. In no 
case can the contact of the treads with 
the surface be relied upon to safely 
ground the shovel. 


With the use of copper sheaths 
around the insulation of the three 
power conductors of the shovel cables, 
which were added primarily to reduce 
the effect of corona on the insulation, 
advantage was taken of their pres- 
ence to connect the shovel frame to a 
ground rod at the other end of the 
cable, or where wye-connected trans- 
formers were used, the cable sheaths 
were connected to a ground wire car- 
ried back to the transformer neutral. 
Such connections as these, still used 
in some mine distribution systems, 
do not adequately protect against the 
hazard of high voltage between the 
shovel frame and ground in the event 
of insulation failure. 

Most 2,400-volt systems are sup- 
plied by delta-connected transformers, 
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and as additional apparatus is neces- 
sary to locate the system neutral for 
grounding, they are commonly oper- 
ated ungrounded. With ungrounded 
circuits, shown schematically in Fig- 
ure 15, a single ground fault on one 
phase wire as indicated at X1, places 
the faulted line at ground potential 
and raises the other lines to phase- 
to-phase voltage above ground. There 
is no interruption in service, and the 
system may be operated indefinitely 
with the existence of a single ground 
fault unknown. 

A second ground fault on another 
phase wire produces a short-circuit 
on the system, and heavy fault cur- 
rents may flow, depending upon the 
overall impedance of the circuit, in- 
cluding the resistances of the two 
ground faults. If the second fault 
occurs between a phase wire and the 
frame of a shovel, as indicated at X2 
in Figure 16, the fault current will 
flow to ground through the contacts 


A 


of the treads to ground, in a path 
indicated by the arrows. Such a 
fault to the shovel frame could oc- 
cur in the high-voltage wiring or 
collector, the switchgear, the main 
a-c. motor stator or the auxiliary 
power transformers. 

The current in this fault circuit 
will be limited by the total impedance 
in the circuit, composed of: 

The power source and transformers. 

Phase wire from transformer to X2. 

Fault at X2. 

Contact between shovel treads and 
ground, 

Path to X1 through the earth. 

Fault at X1. 

Phase wire from X1 to transformer. 

There may also be certain induced 
effects, but for the circuit arrange- 
ments in the usual mine distribution 
system these will be negligible. 

The phase-to-phase voltage im- 
pressed on this fault circuit will be 
divided in proportion to the impedance 
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Fig. 15—Schematic diagram of un- 
grounded distribution system with single 
ground fault at XI 
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Fig. 16—Schematic diagram of un- \ 
grounded distribution system with \ 
double ground fault at X! and X2 


of the different parts, and with high 
resistance between the shovel treads 
and ground, a large part of the full 
voltage may appear across this con- 
tact. If then, at the time these faults 
are present, a man standing on the 
ground should touch any part of the 
frame, as in the act of boarding the 
shovel or handling steering levers, he 
will be subjected to this voltage, and 
may receive a severe or fatal shock. 

With the conditions described, hav- 
ing no ground connection to the shovel, 
it is probable that the fault current 
would not be large enough to trip the 
feeder circuit breaker, as it would be 
limited by the high resistance between 
the shovel treads and ground, in addi- 
tion to the impedances of other parts 
of the circuit. Even if the circuit 
should be cleared, the high voltage 
between the shovel and ground would 
be present during the short time re- 
quired for the protective relays and 
circuit breaker to operate. 


Ground wires added to the portable 
cable, connected at one end to the 
shovel frame and at the other end 
to ground rods, have been thought 
to protect against this hazard. Ac- 
tually such protection is far from 
adequate, for although ground con- 
nections at the line end of the cable 
can often be made in wet soil or clay, 
materially lowering the resistance be- 
tween the shovel frame and ground, 
even under the most favorable con- 
ditions it is rarely possible to obtain 
a ground of low enough resistance 
to provide adequate protection. 

With such a ground connection to 
the shovel, as shown in Figure 17, 
with insulation failure to ground on 
different phase wires, and one of these 
failures in the shovel, main fault 
current may be expected in a circuit 
including the cable ground wires and 
the ground to which they connect, as 
under ordinary circumstances this 
will be the circuit of least impedance. 
Some current, of course, may flow 
through the contacts of the treads 
and ground and thence to the ground 
fault X1, but with the tread contact 
resistance very high in comparison 
with that at the shovel ground G, the 
current through it will be relatively 
small. 
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Under these conditions the potential 
rise of the shovel frame above ground 
will be practically equal to the voltage 
drop produced by the fault current 
in cable ground wires and ground con. 
nection G. The fault current may be 
expected to be considerably greater 


than in the case previously described, 
because of the material reduction in 
total fault circuit impedance by the 
addition of the ground connection to 
the shovel. 


The resistance of the ground con- 
nection G will vary greatly with the 
resistivity and other characteristics 
of the soil and the number and depth 
of interconnected ground rods driven 
in a given area. In usual circum- 
stances it may be of the order of 10 
ohms or more, even with a reasonable 
number of ground rods most effectively 
spaced for the area covered. It fol- 
lows, therefore, that a dangerous 
voltage rise of the shovel above ground 
may be produced by a fault current 
of moderate value. With a ground 
resistance of 10 ohms the fault cur- 
rent may be of the order of 50 to 100 
amperes or more in a 2,400-volt sys- 
tem, so that the potential rise of the 
shovel frame above ground may reach 
500 to 1,000 volts or more. If the 
ground resistance is higher, a greater 
part of the phase-to-phase voltage 
will appear between the shovel and 
ground, although the fault current 
will be lower. A single ground con- 
nection to the shovel, therefore, can- 
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Fig. 17—Schematic diagram of un- 
grounded distribution system having 
ground connection to shovel frame with 


double ground fault at XI and X2 
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Fig. 18—Schematic diagram of solidly-grounded neutral distribution system with 
ground fault at XI 
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not be safely relied upon for protec- 
tion against this hazard. 


Solidly Grounded Neutral System: 


In some mine distribution systems, 
particularly those supplied at 4,000 
volts or more, using transformers 
with wye-connected secondaries, the 
ground wires in the portable cables 
connect the shovels to a ground wire 
in the distribution line which is con- 
nected to the neutral of the trans- 
formers and also to grounds estab- 
lished at the substation, in the vicinity 
of the cable taps and at other points 
along its length. 

With this provision, shown in Fig- 
ure 18, using a ground wire in the 
overhead line approximately equal in 
size to the phase wires, there will be 
a connection of relatively low imped- 
ance between the frame of any shovel 
and the neutral of the system, as long 
as the shovel cable and the ground 
wire are intact. A failure of insula- 
tion between a phase wire and the 
frame of the shovel, or between phase 
and ground wires in the cable, as indi- 
cated at X1, then, will result in a 
large fault current, and as the im- 
pedance between X1 and N, although 
low, is a considerable part of the 
total impedance of the fault circuit, 
a proportional part of the phase-to- 
neutral voltage (2,400 volts on a 
4,160-volt system) will appear as the 
impedance drop between X1 and N. 
With multiple ground connections on 
the ground wire, true ground will be 
somewhere between the potential of 
the shovel frame and that at N, so 
that for the condition assumed the 
shovel potential may rise above ground 
by approximately the voltage drop 
between X1 and N. Although the 
heavy fault current should cause the 
overcurrent relays to trip the circuit 
breaker, a dangerous voltage may be 
present between the shovel and ground 
during the short interval of time re- 
quired for these devices to function. 
A man standing on the ground and in 
contact with the shovel at the time 
the fault occurs, therefore, may be 
subjected to a high voltage for long 


-enough time to cause severe injury 


or death, 
It should be noted that with the 
solidly grounded system a ground 


fault on any phase wire in the dis-' 


tribution lines will cause the ground 
wire to rise above earth potential 
by the amount of the voltage drop 
in the ground connections, and the 
potential of any shovel frames or 
other apparatus connected to the 
ground wire will rise above earth 
potential by approximately the same 
amount. This voltage probably can- 
not be held low enough for safety, 
even with multiple grounds installed 
at numerous points along the line to 
make the resistance of the ground 
connections as low as practicable. 


Impedance Grounding: 


From a study of the systems pre- 
viously described it may be seen that 
adequate protection against the hazard 
of dangerous voltage between the 
shovel and ground is not obtained in 
an ungrounded or solidly-grounded 
system. A reasonable degree of pro- 
tection against this hazard may be 
obtained, however, by— 


(a) Providing connections of 
lowest practicable impedance be- 
tween the shovel frame and 
ground. 

(b) Limiting the ground fault 
current to such a value that the 
potential rise of the shovel frame 
above ground, which under the 
worst conditions is equal to the 
voltage drop in the impedance of 
the grounding connection from 
the shovel to the transformer neu- 
tral will not exceed a voltage 
which ordinarily is not considered 
dangerous to human life. 

(c) Disconnecting the faulted 
feeder circuit as quickly as prac- 
ticable. 

In an increasing number of mine 
distribution systems, these essential 
features are provided by— 


(a) Connecting the frames of 
all shovels and other mobile equip- 
ment supplied from the main dis- 
tribution lines though a ground 
wire of low impedance to the 
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Fig. 19—Schematic diagram of impedance-grounded distribution system with ground 
fault at X 
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substation ground and to other 

grounds at or near cable taps and 

at intervals along the line, with 

a sufficient number of ground con- 

nections to lower the resistance 

to ground to five ohms or less. 

(b) Connecting between the 
substation ground and the trans- 
former neutral an impedance de- 
signed to limit the ground fault 
current to a predetermined value, 
such that in case of a single 
ground fault the voltage drop in 
the ground wire or the ground 
connections will not cause a dan- 
gerous rise of potential above 
earth of the wire or the frames 
of any equipment connected to it. 

(c) Installing a current trans- 
former in the lead between the 
transformer neutral and ground, 
connected to a relay arranged to 
trip the main feeder circuit 
breaker with a short time delay, 
in case a ground fault occurs on 
the system. Similar ground pro- 
tective devices, but without time 
delay, may be used with individ- 
ual shovel feeder circuit breakers 
to obtain selective tripping. 

This scheme of protection; with con- 
nection diagram similar to that shown 
in Figure 19, is believed to be the 
most positive and practical yet de- 
veloped for safe-guarding mine per- 
sonnel from the hazard under dis- 
cussion. 


In the event of insulation failure 
between a phase-wire and the frame 
of a shovel, as indicated at X, the 
fault circuit will be from the corre- 
sponding transformer winding (ter- 
minal A) through the phase wire in 
the line and portable cable to the 
fault, then back through the system 
ground wire and paralleling ground 
paths through the grounding imped- 
ance Z to the transformer neutral. 
On this circuit will be impressed the 
phase-to-neutral voltage of the system, 
and the fault current will produce a 
voltage drop proportional to the im- 
pedance in each part of the circuit. 
The voltage between the shovel and 
the substation ground, thus, will be 
not more than the product of the fault 
current and the impedance of the 
ground wires in the portable cable 
and the line from X to G. With 
ground connections at a number of 
points, true earth potential will be 
somewhere between that of the sub- 
station ground and the shovel frame, 
so that the potential rise of the shovel 
frame above earth will be limited to 
the voltage drop in the ground wire 
and cable. Therefore, based on the 
maximum ground wire impedance to 
be expected in the cable and line, 
from a shovel to the substation ground, 
the impedance Z may be designed to 
limit the fault current to a value, the 
product of which with the impedance 
will not result in a dangerous poten- 
tial rise. 

As the metallic connection between 
any shovel and the substation ground 
must remain intact if the potential 
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rise of the shovel is to be held to the 
desired value, the use of ground wires 
of liberal size is highly advisable. 
With 1/0 ground wire in the line and 
the equivalent of No. 6 in the cables, 
about the minimum advisable sizes, 
the impedance of the ground connec- 
tion in 2 miles of line and 2,000 feet 
of cable will be of the order of 2.5 
ohms. These combined distances are 
probably the maximum to be expected 
in a practical mine distribution sys- 
tem, with satisfactory voltage regu- 
lation, and there likely will be few 
mines in which the impedance of the 
ground wires cannot be kept within 
2.5 ohms. Taking this as a probable 
maximum value it follows that if the 
ground fault current limited to 25 
amperes, the maximum potential rise 
of the shovel frame in event of a 
single ground fault in the shovel can 
be held to 62.5 volts or less. 


It is necessary to take into account 
also the possible potential rise of the 
ground wire and_ shovel frames, 
caused by current entering the wire 
through the ground connections, 
from a ground fault on a phase wire 
outside the shovels or portable cables. 
Such a fault is indicated at X in 
Figure 20. 

While in extensive distribution cir- 
cuits, with a large number of well- 
made grounds, it may be feasible to 
maintain a resistance as low as 1 or 
2 ohms in the ground system, in gen- 
eral 4 or 5 ohms is a more likely 
resistance obtainable in a mine sys- 
tem, with acceptable cost. With the 
ground fault current limited to 25 
amperes, the voltage drop through a 
ground system of such resistances 
would be 100 to 125 volts, and a rise 
in potential of shovels within these 
values ordinarily would not be con- 
sidered dangerous. 

Limitation of the ground fault cur- 
rent to 25 amperes, it is believed, 
will hold the shovel to ground voltage 
within acceptable values, with the 
conditions practicable in mine dis- 
tribution circuits. Higher fault cur- 
rents might be allowed, with accept- 
able increase in cost, where conditions 
are favorable to the construction of 
a ground system of the lower resist- 
ance required. Too low a limit in 
fault current introduces the possi- 
bility of erratic operation of the 
ground-fault protective devices by 
residual currents which may be pro- 
duced by conditions of unbalance in 
the distribution system. 


Neutral Grounding Resistor or Re- 
actor: 

To limit the ground fault current 
to 25 amperes in a 4,160-volt distribu- 
tion system requires a neutral ground- 
ing impedance of approximately 96 
ohms, with no allowance made for the 
comparatively low impedances of 
power source, transformers, lines or 
ground connections. In a 2,400-volt 
system the impedance needed is ap- 
proximately 55 ohms. 
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Fig. 20—Schematic diagram of impedance-grounded distribution system with ground 
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Fig. 21—Schematic diagram of interconnected-star or "Zig-Zag" transformer connected 
to distribution system to establish neutral point for grounding 


The necessary grounding imped- 
ance may be provided in either a 
resistor or a reactor. Although re- 
actors are used in some installations, 
in general a resistor is to be preferred, 
as it introduces less risk of insula- 
tion breakdown on over-voltages pro- 
duced by arcing grounds. As ex- 
plained in a later section, protection 
against dangerous voltages at mobile 
equipment may be lost if a second 
fault occurs on the system before the 
first faulted circuit is cleared. There 
is a greater possibility of such condi- 
tions being produced if the system 
neutral is grounded through a high 
reactance, than is the case with re- 
sistance grounding. It is generally 
preferred that the grounding resistor 
be capable of carrying continuously 
the maximum ground current, so that 
it will not burn out and its protection 
lost, if for any reason a faulted cir- 
cuit should not be cleared. 

The power dissipated by a 25-am- 
pere resistor may amount to approxi- 
mately 60 kw. on a 4,160-volt dis- 
tribution system, or 35 kw. on a 2,400- 
volt system. All of this, of course, 
will be given off as heat, and any 
enclosures used with a continuously 
rated resistor must be designed to 
dissipate such quantities continuously 
without excessive temperature rise, or 


without overheating adjacent appa- 
ratus. 

The neutral-grounding resistor 
should be well constructed and so far 
as practicable all joints should be 
welded or brazed. Insulation to 
ground should be provided for at least 
the full phase-to-neutral voltage of 
the distribution system. 


Wye and Delta Connected Systems: 


Where transformers supplying the 
mine distribution circuits are wye- 
connected on the low-voltage side, as 
shown in Figure 19, commonly the 
case in 4,160-volt systems, the ground- 
ing resistor is connected between 
transformer neutral and ground. 

With delta-connected transformers, 
frequently used in 2,400-volt circuits, 
it is necessary to establish a neutral 
point for grounding. For this pur- 
pose an interconnected star or “zig- 
zag” grounding transformer may be 
connected to the three-phase line, as 
shown in Figure 21, and the neutral 
established by the transformer con- 
nected to ground through the current- 
limiting resistor. 

In this type of grounding trans- 
former, the current from a ground 
fault on any phase-wire divides 
equally among the three windings, 
and only low impedance is offered. 
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The impedance needed to limit the 
fauit current to the desired value 
should be provided in the resistor 
connected between neutral and ground. 

The grounding transformer should 
be insulated for at least the full phase- 
to-phase voltage to ground, and its 
windings should be capable of carry- 
ing one-third of the maximum ground 
fault current, with the same time 
rating as the resistor. 

In purchasing power supply trans- 
formers for a new 2,400-volt distribu- 
tion system, consideration should be 
given to a design having a single- 
phase secondary voltage rating of 
1,387 volts, to obtain 2,400 volts three- 
phase with wye-connection, avoiding 
necessity of an additional three-phase 
grounding transformer. 


Substation Ground Protection: 

As mentioned in a preceding sec- 
tion, an oil circuit breaker is neces- 
sary at the substation supplying the 
mine distribution system, for short- 
circuit and ground protection of the 
distribution circuits as a whole. lf 
only short-circuit protection were re- 
quired, fuses might be used in some 
cases, but with ground protection an 
additional requirement, a circuit 
breaker must be used, as fuses cannot 
be tripped by a ground protective re- 
lay. 

With the maximum ground fault 
current limited to 25 amperes, a 20/5 
ampere current transformer in the 
lead from the grounding resistor to 
the common substation ground point, 
connected to a 2 to 6 ampere low 
energy over-current relay may be ad- 
justed to operate the relay at ground 
currents of 10 amperes or more. The 
adjustable time delay of this relay will 
allow selective tripping of faulted 
shovel feeders by ground relays and 
circuit breakers in the separate feeder 
switchhouses. 

The connections of the current 
transformers and ground protective 
relay, arranged to trip the substation 
circuit breaker, through a capacitor 
trip device, with over-current relays, 
also connected to operate the capacitor 
trip, are shown in Figure 14. 

Feeder Protection: 

Opening of the substation circuit 
breaker by currents in excess of the 
normal peak demand, or by a ground 
fault, will de-energize all distribution 
circuits taken from it. In a small 
operation, where only one shovel and 
little other equipment is supplied from 
the substation, and where there would 
be no objection to interruption of 
service to all equipment in case of a 
short-circuit or ground fault at any 
point of the system, protective equip- 
ment at the substation only, will be 
sufficient. In the usual case, however, 
with more than one shovel and other 
equipment supplied from the substa- 
tion, it will be desirable to provide 
for selective tripping of individual 
feeders, so that a faulted feeder may 
be isolated without interruption to 
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Fig. 22—Schematic diagram of portable 
switchhouse for overcurrent and ground 
protection of one shovel feeder 
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service on the remainder of the dis- 
tribution circuits. 

As shovel cables are subjected to 
very rough usage, and therefore liable 
to mechanical damage and frequent 
insulation failure, it is almost impera- 
tive that protective apparatus capable 
of interrupting short circuit currents 
be installed at the line end of each 
cable. The trailing cable is properly 
considered a part of the shovel, and 
with this protection at the line end of 
the cable, no over-current protective 
devices are used in the main a-c. motor 
starting apparatus of the shovel. 

To provide selective ground tripping 
as well as short circuit protection of 
individual feeders, an oil circuit 
breaker should be used for each shovel 
cable, excepting that in some cases 
it may be acceptable to use a com- 
mon oil circuit breaker to protect 
feeder cables to two or more shovels 
or associated equipment. 

The rating of the oil circuit breaker 
to be applied will be determined by 
the current loading of the circuit and 
by the maximum short-circuit current 
at any point of the distribution sys- 
tem at which it may be used. The re- 
actance of distribution lines in many 
cases will limit maximum short-cir- 
cuit currents of individual feeders to 
materially lower values than at the 
substation, and may permit the use of 
circuit breakers of lower rating for 
feeder protection. 

For short-circuit and ground pro- 


Ground 
to Frame 


tection of individual feeders, current 
transformers of suitable ratio should 
be installed in the power and ground 
wires of the feeder, and connected to 
transformer-trip attachments on the 
circuit breaker and to a ground relay 
and a-c. shunt trip coil, as shown in 
Figure 22. 

Current transformers used with 
transformer trip attachments for 
short-circuit protection of the feeder 
must be of such ratio that the circuit 
breaker will not be opened by the cur- 
rent inrush when starting the main 
motor-generator set of the shovel. 
The main a-c. motors of shovel sets 
have a full-voltage starting inrush of 
the order of 5 to 6 times rated full- 
load current for the short period of 
time the set takes to accelerate to 
full speed. With the voltage at the 
motor reduced to 80 per cent of rated 
value, by drop in the distribution sys- 
tem, the starting inrush will be low- 
ered to approximately 4 or 5 times 
rated full-load current. 

Taking these as probable values, 
using 5-9 ampere transformer trip 
coils without inverse-time-limit at- 
tachments, connected to 5-ampere 
current transformers, the primary 
rating of the current transformers 
should be of the order of 2 to 2.5 


times the rated full-load motor cur- , 


rent, to prevent tripping the circuit 
breaker by the a-c. motor starting 
inrush. If the circuit breaker trip 
coils are equipped with inverse-time- 
limit attachments, current transform- 
ers of approximately half this rating 
might be used, but in general the use 
of any such attachments, which em- 
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ploy dashpots, will probably be unde- 
sirable in a mine installation because 
of the wide temperature variations 
and exposure to dust. 

Where over-current relays are pre- 
ferred for protection of individual 
feeders, 4-15 ampere low energy re- 
lays with inverse time characteristics 
may be used with current transform- 
ers having a primary current rating 
of nearest standard to the full-load 
current of the motor. With relays 
for feeder protection, the capacitator 
tripping device described in section on 
secondary circuit protection will pro- 
vide a source of energy for tripping 
the oil circuit breaker. 

The comments on current trans- 
former ratings given in the foregoing 
apply particularly to the protection 
of feeders to shovels using 60-cycle 
induction motors driving the main 
m-g. sets, as such motors almost 
without exception are started at full 
voltage. The m-g. sets of very large 
shovels are almost always driven by 
synchronous motors, started at re- 
duced voltage, with starting current 
peaks not over 200 per cent of the 
rated full load motor current. Cur- 
rent transformers of lower rating, 
therefore, may be used in protective 
equipment of feeders to such motors. 

In every case, of course, any addi- 
tional shovels or other equipment hav- 
ing common protective equipment 
must be taken into account in deter- 
mining the current transformer rat- 
ings. 

For selective tripping of individual 
feeders on ground fault, with the 
fault current limited to 25 amperes, a 
2-6 ampere short-time over-current 
connected to a 15/5 ampere current 
transformer in the ground lead of 
each feeder may be adjusted to oper- 
ate at fault currents of 10 amperes 
or more in 10 cycles or less (60 
cycles). The very short operating 
time of this relay limits the extent 
of physical damage to a cable or 
shovel wiring in case of a ground 
fault, with better safety to personnel, 
and permits clearing the faulted 
feeder without interruption of service 
to other parts of the distribution 
system. 

Where transformer trip coils are 
used with current transformers for 
short-circuit protection, the ground 
relay may be used with an a-c. shunt 
trip coil, to trip the circuit breaker 
on ground fault. If overcurrent re- 
lays are used with a capacitor trip- 
ping device, this device may be used 
also to trip the circuit breaker on 
ground fault. 


Portable Switchhouses: 

Switchgear and protective equip- 
ment for individual shovel feeders 
must be carried in a portable switch- 
house, as it must be moved to a new 
location each time the feeder cable 
tap point is changed. 

Several forms of switchhouses are 
used in this service. In metal mines 
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Cable in the foreground supplies power for this quarry shovel 


it is common practice to use heavy 
cylindrical enclosures, similar to the 
blasting shelters shown in cut. In 
open-pit coal mines the switchhouses 
are usually placed on the coal seam, 
after the overburden has been re- 
moved, or on unstripped ground sur- 
face. Such enclosures are often car- 
ried on skids, so that they can be 
moved short distances by trucks or 
tractors. 

The construction must be weather- 
proof and fitted with doors for access 
to different compartments. The doors 
should be interlocked to prevent entry 
by unauthorized persons, particularly 
to high-voltage compartments. 

At each switchhouse there will be 
one incoming cable and one or more 
outgoing cables, depending upon the 
number of circuits to be protected. 
Suitable cable entrances must be pro- 
vided, with cable supports to prevent 
any mechanical stresses on the in- 
ternal wiring or connections of the 
switchhouse. Means should be pro- 
vided for ready disconnection of 


Portable switchhouse at metal mine showing 
heavy construction and lifting chain 


cables, and where a very short length 
of incoming cable is to be used, racks 
may be desirable on the side of the 
structure, to carry this cable when 
moving to new locations. 

A group-operated disconnecting 
switch should be used in the incoming 
circuits, and in some cases disconnect- 
ing fuse cutouts will be desirable in 
separate feeder circuits of small ca- 
pacity. A watthour meter is some- 
times added to the portable switch- 
house, as well as a test switch for the 
meter and relay circuits. 

Portable switchhouses are subject 
to the hazards of potential rise above 
ground in case of a failure of insula- 
tion between a phase wire and the 
structure, and all houses should be 
connected to the low-resistance ground 
system, the same as the shovels. 


Auxiliary Power Distribution: 

Portable drills, compressors, pumps, 
welders and other auxiliary equip- 
ment of a mine are usually driven by 
440-volt or 220-volt motors, in ratings 
up to about 50 hp. 

Such motors are generally supplied 
though portable cables from small 
three-phase transformer banks con- 
nected to the 2,400-volt or 4,160-volt 
distribution system. Transformers 
are usually mounted on a structure 
provided with lifting-eyes or skids, 
for portability. 

Ground wires should be used in the 
cables carrying the high-voltage cir- 
cuits to such transformers, as_ the 
tanks and supporting structure should 
be connected to the ground system to 
protect against dangerous potential 
rise in case of a ground fault. 

Over-current and ground-fault pro- 
tection of the high-voltage cable and 
windings of an auxiliary power trans- 
former bank may be provided by a 
separate switchhouse, but it often will 
be preferable to carry this circuit 
through the switchhouse of an asso- 
ciated shovel feeder. In this case the 
ground relay will protect the trans- 


MINING CONGRESS JOURNAL 


: 
} 
1 
34 
: 
q 


| Transformer 


Secondary B 


+——® 


Fig. 23—Schematic diagram of distribution system with simultaneous ground faults 
at XI and X2 


former circuit as well as the shovel 
circuit, and fuse cutouts may be used 
for short-circuit protection of the 
transformer feeder. 

Ground protection of the 440-volt 
or 220-volt circuits is seldom consid- 
ered necessary, and 3-conductor port- 
able cables without ground wires 
carry these circuits to motors. Air 
circuit breakers in weatherproof en- 
closures may be used for protection 
of the low-voltage circuits, carried on 
the transformer supporting struc- 
tures. 


Lightning Protection: 

In addition to lightning protective 
equipment at the substation, protec- 
tion for the distribution lines should 
be provided by the installation of line- 
type arresters, particularly at the ends 
of main and lateral overhead lines 
and at or near the points feeder cables 
tap the lines. All the arresters should 
be connected to the low-resistance 
ground system, and the ground wire 
of this system will further protect 
the line if it is installed above the 
phase wires in a position such that 
an angle of at least 30 degrees is sub- 
tended by a vertical line through the 
ground wire and a line from it to the 
furthest phase wire. Down leads to 
ground connections should be spaced 
as far as practicable from the phase 
wires. 

Special measures are required for 
protection of any rotating machines 
connected to overhead lines, such as 
the main a-c. motors of shovels. The 
stator winding insulation of such a 
motor is stressed by the voltage of an 
incoming surge and also by the voltage 
built up between turns of the winding, 
which depends upon the rate of change 
of voltage of the incoming surge. 

Arresters connected to the line at 
a distance of 1,500 or more ft. from 
the motor will limit the maximum 
voltage to ground at the motor for a 
surge originating beyond the ar- 
resters, The resulting surge at the 
motor may be of steep front, how- 
ever, and to minimize the insulation 
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stresses by voltages built up between 
turns of the winding, it is necessary 
to reduce the rate of rise of voltage, 
or in other words to slope off the front 
of the surge. This protection can be 
obtained by the use of capacitors con- 
nected to the motor terminals and the 
grounded frame, which will limit the 
rate of rise of voltage when charged 
through the impedance of the line. 
Special arresters should be connected, 
line to ground, across capacitors to 
limit the maximum voltage to which 
they will build up. 

For rotating machine protection on 
2,400-volt or 4,160-volt circuits the 
installation of 0.5 microfarad con- 
densers and rotating machine protec- 
tive arresters at the stator terminals 
is recommended. Arresters of this 
type were developed specifically for 
such applications. 

Protection of the motor will be most 
effective if the capacitors and these 
arresters are mounted on the shovel 


and connected directly to the motor 


terminals. Somewhat less protection 
will be given if the capacitors are 
connected to the motor terminals, and 
the arresters at the beginning of the 
shovel cable, in the shovel feeder 
switchhouse. With the nearest ar- 
resters at or near the point the feeder 
cable taps the overhead line, the motor 
protection will be further reduced, but 
a major benefit will still be given by 
capacitors connected to the motor 
terminals. 


Maintenance of Protective 
Apparatus 


Periodic inspection and checks of 
all protective devices and circuits 
should be made to assure that they 
will be in proper working order when 
called upon to function. This should 
include testing the insulation of all 
cables and the continuity and resist- 
ance of ground conductors, preferably 
once a month, and the resistance of 
grounds once or twice a year. Oper- 
ation of the ground protective system 
should be checked by applying inten- 


tional grounds, with all personnel 
warned. 

It should be emphasized that while 
the system of ground current limita- 
tion and relaying recommended will 
provide ample protection against dan- 
gerous voltages between the frames of 
portable equipment and ground, in 
case of a single ground fault, the pro- 
tection will be largely lost if more 
than one ground fault should occur 
simultaneously on different phase 
wires, and the frames of any equip- 
ment or the ground wires should be 
included in the fault circuit. Such a 
condition is illustrated in Figure 23, 
with a ground fault X1 on phase wire 
A and a second ground fault X2 be- 
tween phase wire C and the ground 
wire. It will make little difference 
if fault X2 occurs to the ground wire 
in the line, or in a cable or to the 
frame of a shovel or other portable 
equipment. Two such faults produce 
a short-circuit on the two phase wires 
involved, and heavy currents may 
flow in the circuit indicated by ar- 
rows. The phase-to-phase voltage of 
the distribution system will be divided 
in this fault circuit in proportion to 
the impedances of the different parts, 
and as a ground system resistance of 
only a few ohms may be a considerable 
part of the total fault circuit imped- 
ance, a dangerous voltage may appear 
between earth and the ground wire 
or the frames of any equipment con- 
necetd to it. 

Isolation as rapidly as practicable 
of that part of the distribution sys- 
tem on which a ground fault first oc- 
curs will afford considerable protec- 
tion against occurrence of a second 
ground fault on one of other phase 
wires. The best protection, however, 
is to maintain a liberal margin of 
safety in insulation throughout the 
mine distribution system, and as most 
insulation failures are likely to occur 
in the portable cables, because of the 
mechanical injury to which they are 
constantly exposed, frequent testing 
of cable insulation is essential. 

In some cases apparatus for testing 
cable insulation and the resistance or 
current carrying capacity of the 
ground wires has been installed in 
switchhouses protecting groups of 
feeders to shovels and other min- 
ing equipment. With ground wires 
and conductor sheaths in the 
portable cables, the ground system 
is almost always involved in cable 
faults, and with the ground current 
limitation and rapid isolation of de- 
fective feeders, the burning or other 
physical damage may often be so 
small that the position of a fault in 
the length of a cable cannot be located 
by visual inspection. Testing appa- 
ratus for locating the position of a 
cable fault is sometimes provided in 
the switchhouse. In general, how- 
ever, it will probably be preferable 
to use portable apparatus for cable 
testing. 
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Report on Underground Supervision for 


Mobile Loading Machines 


By the Committee on Mechanical Loading 


‘Tn REPORT presented here has 
been prepared by the committee after 
a comprehensive study of the super- 
visory methods used by a number of 
coal companies operating in various 
fields. The committee wishes to state 
that its intent is not to tell the indus- 
try exactly how all mines should be 
organized, but to point out organiza- 
tional practices which seem to be gen- 
erally satisfactory. Modification of 
these organizational practices are 
sometimes made necessary by the per- 
sonalities and the capabilities of the 
key men involved and by the condi- 
tions and plan of mining of the par- 
ticular mine. 

Seven groups of officials having di- 
rective authority over other men are 
considered. Their duties are tabulated 
in the accompanying summary and 
also are outlined in the two organiza- 
tional charts submitted herewith, while 
the following is a detailed discussion 
of the specific duties of these officials: 


1. Mine Superintendent 


The mine superintendent supervises 
the entire operation, but controls un- 
derground supervision by direct line 
authority through the mine foreman, 
safety engineer and master mechanic. 


2. Safety Engineer 


The modern mechanized mine has a 
need for a safety inspector or safety 
engineer whose duties should be con- 
siderably more than the usual routine 
of collecting rock dust samples, tak- 
ing methane readings and training 
mine rescue teams. He should be a 
competent mining man duly qualified 
by experience and judgment to make 
constructive suggestions, and should 
have personality and tact so as to se- 
cure a satisfactory degree of coopera- 
tion from the mine foreman. 

The safety engineer should report 
directly to the mine superintendent 
and should work in cooperation with 
the mine foreman, having a voice in 
general mining problems, particularly 
in regard to ventilation. He should 
have authority to stop work in any 
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place he deems unsafe until the place 
is made safe. His duties should in- 
clude regularly scheduled inspections 
of each section and he should report 
on the operating condition of equip- 
ment from the viewpoint of safety as 
well as on working conditions in the 
section. In large mines he may re- 
quire one or more assistants, or even 
a departmental setup. . 

The safety engineer should investi- 
gate all accidents, determining the 
cause and making recommendations of 
steps to be taken to prevent reoccur- 
rence of similar accidents. He should 
hold frequent educational meetings 
with men and their foremen, in vari- 
ous classes of work, to discuss their 
safety problems in detail. 


3. Mine Foreman 


Duties of the mine foreman, or mine 
manager, are prescribed by law to 
some degree in all coal producing 
states. Regardless of existence of 
safety departments, or multiple shift 
operation of mines, or organization by 
functional control within the setup of 
management; the mine foreman by 
law is primarily responsible for all 
underground conditions, for the main- 
tenance of safe practices underground 
and is, like the captain of the ship, 
the final authority in the mine. Re- 
sponsibility is delegated to him by the 
mine superintendent, or his assistant, 
or his equivalent. In turn he may 
delegate responsibility to assistant 
mine foremen in charge of shifts, as- 
sistant foremen in charge of sections 
of the mine and assistants in charge 
of one unit. The mine foreman should 
have the last word in hiring men and 
likewise the last word in firing men. 
Direct orders should be received from 
the mine foreman and transmitted 
through channels of direct line au- 
thority to the individual. This plan 
should be modified only in cases in- 
volving safety or some emergency 
which may require direct action. 
Proper underground discipline re- 
quires that this principle be observed. 
The mine foreman should have active 


supervision of the first or day shift 
and directive supervision of the other 
shift or shifts. 


4. Master Mechanic 


A normal delegation of authority in 
actual practice, and in some states by 
mine law, is in regard to mechanical 
and electrical installation and main- 
tenance underground. It is seldom 
that the mine foreman has the neces- 
sary qualifications to properly super- 
vise this work. He may have charge 
of the operation, but as far as the 
installation and maintenance is con- 
cerned, this has to come under some 
other man specially qualified in those 
lines, usually known as a chief elec- 
trician, master mechanic or machine 
boss. In some states the chief electri- 
cian is now equally responsible with 
the mine foreman in complying with 
the state law as to the condition of 
electrical apparatus and power lines. 
These several delegations of author- 
ity are necessary in operations of any 
size, especially if the mine is mechan- 
ized. However, it is felt that the mine 
foreman, in case of any question or 
dispute, must be the man who has the 
final authority. 

Men employed in machinery mainte- 
nance such as mechanics, electricians, 
greasers and repairmen make up the 
crew of the machine boss who may 
have assistants on other operating 
shifts. These men are responsible di- 
rectly to the machine boss or master 
mechanic, but must also be subject to 
the mine foreman of their shift while 
underground. Conversely substation 
attendants, wiremen, pumpers and 
similar groups may also take direc- 
tion and instruction from the master 
mechanic as a supplemental authority. 

The practice of having the mainte- 
nance foreman or master mechanic re- 
sponsible directly to the mine super- 
intendent seems to be satisfactory. In 
general the maintenance foreman 
should have full responsibilty for the 
condition of the equipment and full 
responsibility for the functioning of 
maintenance men. Normally one or 
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more shift repair bosses are subordi- 
nate to the maintenance foreman. 
These men report directly to him and 
in his absence handle as many of his 
duties as their abilities permit. The 
relationship of the maintenance fore- 
man to the mine foreman and his or- 
ganization in mines which seem most 
successful, include the following gen- 
eral classifications: 


A, Situations where the mainte- 
nance foreman has authority 
over the mine foreman, or his 
assistants. 

1. The maintenance foreman or 
one of his subordinates find- 
ing equipment unsafe or liable 
to fail mechanically, can stop 
the operation of the equip- 
ment. 

2. The maintenance foreman or 
one of his subordinates has 
authority to halt harmful 
practices of operators who 
abuse their machines. 

8. The maintenance foreman has 
authority to demand oppor- 
tunity to grease and maintain 
the equipment. 


B. Situations where the mine fore- 
man, or his assistants, has au- 
thority over the maintenance 
foreman. 

1. The mine foreman or his as- 
sistants have authority over 
the safety practices of the 
maintenance force. 

2. The mine foreman or his as- 
sistants have the right to re- 
move the maintenance force or 
any men from any portion of 
the mine that they should 
deem unsafe. 


C. Situations where the mine fore- 
man and maintenance foreman 
have equal authority which the 
superintendent must decide. 

1. Buck passing involving the 
attempt of one group to hide 
their own failures behind 
those of the other. 

2. Most practices involving pro- 
duction in which the mainte- 
nance and operating depart- 
ments take opposite sides. 

3. However, in the absence of 
the superintendent and when 
some action must be taken im- 
mediately for safety or oper- 
ating reasons, the mine fore- 
man must have the final 
say-so. 


The maintenance foreman should 
also have the authority to instruct the 
assistant foremen in regard to certain 
practices of operation that increase 
maintenance cost. Invariably, main- 
tenance foremen become thoroughly 
familiar with the personnel who are 
operating certain types of equipment, 
and the maintenance foreman should 
be consulted and his recommendation 
given consideration when new men 
are picked as operators of equipment. 
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MINE SUPERIN- 
TENDENT 


SAFETY ENGINEER 
(Ventilation Engineer) 
(Company Inspector) 


MINE FOREMAN 

(General Mine Fore- shift 
man) 

(Mine Manager) 

(Pit Boss) 


(Chief Electrician) 
(Maintenance Foreman) 
(Machine Boss} 


ASST. FOREMAN 
section 


SECOND ASST. 
FOREMAN crew 

(Section Boss) 

Unit Boss) 

Boss} 


TRANSPORTATION 
FOREMAN 

Motor Boss 

(Boss Driver 


use. 


TABULATED SUMMARY OF THE 
DUTIES AND AUTHORITY OF THE OPERATING OFFICIALS 
FOR MINES WITH MOBILE MECHANICAL LOADING 


*Position Duties 


Supervises the entire Has authority over 
operation 


Supervises safety of Has authority over 
operations 


Supervises the day Has authority over 


MASTER MECHANIC Supervises maintenance Has authorit 


over 
crews and mechani- Repair crews; Reet 
cal equipment 


Supervises work in a Has authority over 


Supervises operating Has authority over 


Supervise haulage 


*NOTE: Official titles for similar positions vary in different localities, and this 
summary shows in parentheses, synonymous titles which are in more or less customary 


Authority 


Mine Foremen; Safety 
Engineer; Master Me- 
chanic. 


men working under 
dangerous conditions; 
Ventilation; Rock 
Dusting; Safety Edu- 


cation. 


Fire Bosses; Active 
supervision of first 
shift; Directive super- 
vision over second 


and third shifts. 


ground shop; Outside 
shop. 


Second Assistant 
Foremen in his section 
or crews for the gen- 
eral mine operations. 


men in his mechanical 
loading unit, which 
may be on entry de- 
velopment or on pro- 
duction in rooms and 
pillars. 


Has authority over 
main line and sec- 
ondary haulage; Sup- 
ply delivery; Trans- 
mitting information. 


The close cooperation of mine fore- 
man, maintenance foreman and all 
assistant foremen in the choice of the 
operator and the operation of the 
units will be a great help to the suc- 
cessful operation of mechanical load- 
ing. 

5. Assistant Foreman 


In large mines the need for assist- 
ant mine foremen occurs when the 
mine is so large that the mine fore- 
man is unable personally to supervise 
the general crews and the assistant 
foremen in active charge of sections. 
Such assistant foremen have dele- 
gated authority from the mine fore- 
man to supervise certain crews or 
groups of crews. These men should 


have mine foreman papers (or as- 
sistant mine foremen papers) and 
any of them should be capable of tak- 
ing the place of the mine foreman or 
shift foreman in their absence. Ac- 
tually men in this group are “legs” 
for the foreman, to help him cover a 
job beyond the physical limitations of 
a single man. 

In those cases where it is desirable 
to have an assistant to the mine fore- 
man to supervise several sections or 
units, this man usually would also 
look after the general and relay haul- 
age serving his various units; super- 
vise the ordering and recovering of 
material, the placing and removal of 
wiring, the general ventilation, drain- 
age, timbering and trackwork back 
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Chart |—Supervisory organization plan for multiple shift operation 


from the face and might be in direct 
charge of groups of general timber- 
men or trackmen, if the situation is 
such that such groups are used and 
shifted from section to section. 

Where all normal mining opera- 
tions are completed on one shift and 
a second shift is required only for 
maintenance and supply delivery, the 
foreman of the second shift is the 
night mine foreman (or night shift 
boss). He is responsible directly to 
the mine foreman who devotes most 
of his attention to the day shift. The 
night foreman should have mine fore- 
man papers or certificate, or assistant 
mine foreman papers. The actual re- 
quirements as to mine foreman or as- 
sistant mine foreman certificates will 
vary slightly from state to state. 

Where two or three production 
shifts are involved, the second or 
third shift foremen are directly re- 
sponsible to the mine foreman. These 
men are directly responsible for every- 
thing underground during their tour 
of duty, and where this tour of duty 
involves regular production these men 
should have mine foreman certificates. 
It is best that the mine foreman re- 
main in active charge of one of the 
working shifts and that the shift fore- 
men of the other shifts report directly 
to him. 

It is altogether a different thing to 
operate a mine three shifts, six days 
a week, than it is to operate it one 
shift, or two shifts. Many problems 
are multiplied out of all proportion to 
the number of shifts and there are 
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line timbering and track maintenance, 
substation attendants, pumpers, rock 


dusters, road cleaners. Sometimes 
there is enough of this work to war- 
rant putting it in charge of an as- 
sistant foreman. 


6. Second Assistant Foreman 


The most important phases of in- 
side supervision is, naturally, the op- 
erations at the face. It is felt that 
each mechanical loading unit should 
have a separate unit foreman for best 
operation and safety in all cases ex- 
cept those where only very small crews 
are operated for development or other 
reasons, and where two or three crews 
are so close together that they can be 
properly supervised by one man. This 
is seldom the case and it has been 
observed over a period of years that 
there has been more and more of a 
tendency for each mechanical loading 
unit to have a boss of its own. 

These foremen should have absolute 
charge of the timbering, track, cut- 
ting, drilling, shooting, loading and 
any other operations at and near the 
face. In most mining systems the 
section in which a mechanical loading 
unit is located is a separate area, and 
in such cases the unit foreman would 
naturally have charge of all that sec- 
tion back to the side track or to the 
outside of the panel in which his ma- 
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Chart 2—Supervisory organization plan for single shift operation 


problems that never exist in single or 
double-shifted mines which become 
very important in triple-shifted ones. 

All crews assigned to irregular or 
special jobs report directly to the fore- 
man in charge of their shift. These 
include grading, wiring, building of 
stoppings and other masonry, main 


chine is working. His section may in- 
clude one or more loaders, cutters, 
drills and locomotives but it should be 
a balanced unit, not depending upon 
part time service of equipment under 
charge of another boss, except for 
main haulage. 

The unit foreman. (or “face boss”) 
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is the man directly responsible for a 
section of the mine with the men at 
the face under his immediate control. 
He ranks as an assistant mine fore- 
man and should hold an assistant mine 
foreman certificate. No orders, ex- 
cept in emergency, should be issued to 
his men except by him. He should be 
fully accountable for performance and 
production in his section. He is re- 
sponsible for keeping the maintenance 
department acquainted with the con- 
dition of his mechanical equipment 
and with notification to the supply de- 
partment of his supply requirements. 
It is usually necessary for the unit 
foreman to make note of and telephone 
out to the dispatcher for relaying to 
the mine foreman, or assistant gen- 
eral foreman, a variety of information 
that it may be necessary to know for 
the oncoming crews ahead of the time 
that these crews come in so that men 
can be properly spotted, equipment 
transferred, supplies routed, etc. 

Such information that it is some- 
times necessary to relay an hour, or 
two hours, before the end of each shift 
would cover such things as falls to be 
made, wire to be extended or taken 
out, pipe lines to be laid, doors to be 
hung, stoppings to be built, heavy 
roof falls or bottom rolls to be drilled 
and shot by the compressor men, 
places in dangerous condition, etc. 

The unit foreman and the general 
assistant, if any, must necessarily 
keep in touch with the transportation 
foreman, or dispatcher, to keep him 
informed of any unusual occurrences 
that may affect his operations, such 
as machinery breakdowns, haulage 
troubles, etc., the foreseen stepup or 
slowdown in loading operations due to 
condition of places, and a variety of 
other conditions. It is felt that by re- 
porting the condition of each place at 
the end of each shift by each crew 
marking the timbering and cuts that 
they make, and by constant observa- 
tion and checking by an assistant mine 
foreman, that the unit foreman can be 
held better in line which will tend to 
promote better cooperation and, there- 
fore, better tonnage. 


There are many cases where the 
unit foreman has his hands full if he 
takes care of operations at the face 
and does not concern himself with re- 
lay haulage, maintenance, track, tim- 
bering, wiring, etc., in his section back 
from the face, or where the unit fore- 
man is qualified only as a leader or 
pusher, in which case the broad and 
general aspects of his work, as well as 
perhaps one or two other units, must 
be supervised by another man who 
would be his superior. 

This is also particularly true where 
two or three units are working on one 
pillar line where it is of utmost im- 
portance that each and every place be 
worked just at the right time and in 
the proper manner to keep the rib line 
straight and the pillar work conse- 
quently, in good condition. 


7. Transportation Foreman 


The transportation foreman, or his 
equivalent under another name, is the 
supervisor of main haulage, secondary 
or swing motor haulage, mantrips, 
dispatching and supply delivery. In 
some cases this man has charge of re- 
covery of material. He is responsible 
directly to the mine foreman or his 
shift foreman. He keeps track of the 
whereabouts of all foremen, fire 
bosses, maintenance men and any other 
key men. All in all, he is the nerve 
center of the mine, receiving and 
transmitting information and keeping 
informed of what is going on at all 
times. 


Summary 


Everything possible should be done 
to uphold the authority and prestige 
of any foreman in charge of any class 
of work, because if this is not done his 
efficiency and usefulness is greatly re- 
duced. 

Each foreman must be backed to 
the limit and any attempt by work- 
men to go around him must be pre- 
vented at all times by referring him 
to his own foreman on any question 
that he raises pertaining to his work. 

Officials can prevent labor disputes 
by fair and firm dealing with all men 


regardless of their personal feeliny. 
All foremen should learn to hold their 
temper; never make decisions that af- 
fect their men when they are angry 
and should cultivate the friendly re- 
spect of the men towards them. If 
they can convince the men they are 
fair and absolutely square in their 
dealings with them, do not fly off the 
handle and swear; they will eliminate 
many labor disputes. A foreman 
should also know how to give instruc- 
tions in regard to the work he wants 
performed. If these instructions are 
clear, right to the point so there is no 
misunderstanding, he will eliminate 
many petty grievances and arguments. 

Officials in the mine should be re- 
lieved of the annoyance of a multitude 
of reports, with the bookkeeping sim- 
plified and boiled down to the essen- 
tial reports in addition to their state 
reports. 

Mine foremen, assistant mine fore- 
men and fire bosses are qualified state 
officials, as are chief electricians and 
others in some states. These men have 
legal responsibilities as well as duties 
to the company employing them. All 
of this demands that careful thought 
be given to the selection of all under- 
ground officials, their further train- 
ing, their relationship to one another 
and to the organization as a whole, 
and their working conditions—all in 
accordance with the dignity and re- 
sponsibilities of their position. 

Approved by Committee on Mechan- 

ical Loading, January, 1943. 
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Tue LULL in home administra- 
tive affairs while the President was 
on his African and South American 
trip carried on into early February. 
Even the Congress, which did not 
complete its organization until late 
January, has been slow to swing into 
legislative action. 

Simultaneously with the President’s 
proclamation that war and essential 
industries must work a 48-hour week 
came Economic Stabilization Director 
Byrnes’ order to the War Labor Board 
and the Office of Price Administra- 
tion that any wage or price increases 
of an inflationary trend must first be 
discussed with him. This positive 
policy accounts for the recent refusal 
of a wage increase to the many thou- 
sands of meat packing industry em- 
ployes, and is widely considered to be 
the answer to the announced demands 
of the coal mine workers for a flat 
increase of $2 per day. 

The long awaited decision to con- 
solidate organizations and to resolve 
a major internal conflict in the War 
Production Board came with Chair- 
man Donald M. Nelson’s removal of 
Ferdinand Eberstadt and the placing 
of Vice Chairman Charles E. Wilson 
in charge of all phases of WPB pro- 
grams and activities. 

Greatly brightened is the outlook 
for all of the mining industry in the 
appointment of Howard I. Young, of 
St. Louis, as head of the Minerals 
Bureau, Director of the Minerals Re- 
sources Coordinating Division and 
chairman of the Minerals Resources 
Operating Committee and the Min- 
erals and Metals Advisory Committee. 
Favorably known to the entire coun- 
try as president of the American Zinc, 
Lead and Smelting Company and 
president of the American Mining 
Congress, Mr. Young brings a wealth 
of ability, experience and energy to 
the nation’s wartime effort. 


Pay-As-You-Go 


The House Ways and Means Com- 
mittee began hearings on January 29 
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As Viewed by A. W. Dickinson of the American Mining Congress 


Washington 
Highlights 


CONGRESS—Swings into action. 
WPB—Streamlined by Nelson. 


WAR MINERALS DIRECTOR—How- 
ard |. Young undertakes tough job. 


PAY-AS-YOU-GO—When do we 


start? 

JOBS—It's work or 
ight. 

48-HOUR WEEK—Still many qualifi- 
cations. 


making headway. 

WAR SERVICE ACT—Proponents 

OVERTIME PAY—No pyramiding of 
rates. 

HIGHER PREMIUM PRICES—Relief 
for zinc and lead miners officially 
announced. 

STOCKPILING — Must not be for- 
gotten in peacetime. 

HOLDERS OF P-56 AND P-73—Not 
required to file CMP forms. 


and carried on for two weeks, receiv- 
ing numerous suggestions on various 
forms of a current collection revenue 
measure. Treasury General Counsel 
Randolph Paul recommended early 
enactment of pay-as-you-go procedure, 
but vigorously opposed any complete 
cancellation of individual income 
taxes due for 1942 during the change- 
over period. He favored deferring 
payment over several years because 
complete doubling up of taxation 
would undoubtedly be too hard for 
some taxpayers and indicated that a 
certain amount of “forgiveness” might 
be desirable for the same reason. 
The Treasury’s proposals were: 
(1) Withholding from wages and 
salaries 19 percent of income after 
deductions and exemptions, including 


6 percent on the normal tax and 13 
percent on the first surtax bracket. 

(2) Filing of tentative quarterly 
income reports, and current quarterly 
payments of taxes for taxpayers 
whose income derives from sources 
other than wages and salaries, with 
a year-end tax adjustment based on 
actual income. 

Also included in Paul’s statement 
was a proposal that the transition 
from the present income tax payments 
to a pay-as-you-go basis be accom- 
plished by deferring tax payments for 
1942 for “a certain number of years 
... Say by March 15, 1945.” 

After struggling with the problem 
for more than a week in full commit- 
tee, a Ways and Means Subcommittee, 
is now hopeful that a bill may be pro- 
duced in the near future. 


Manpower and Hours 


Through the Selective Service Sys- 
tem the War Manpower Commission 
has issued an order effective April 1 
which will abolish deferment from 
military service, regardless of depend- 
ents, for men engaged in 29 occupa- 
tions, or employed in 19 industries, 8 
wholesale and retail trades, and 9 
service activities. WMC has further 
announced that more non-deferable 
occupations and industries will be 
added to the roll. It has been known 
that for more than a year local draft 
boards have been advising registrants 
with dependents to seek employment 
in essential war activities, but now 
this unmistakable “work or fight” 
order places the manpower situation 
squarely before the American people. 

Several congressional committees 
are studying proposed National War 
Service Acts and inquiring into vari- 
ous phases of the manpower contro- 
versies. Former President Herbert 
Hoover, appearing before a Senate 
Appropriations Subcommittee urged 
a balancing of manpower and military 
policies in order to make available 
one million additional men: for farms, 
metal mines and the oil fields. Mr. 
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Hoover expressed the opinion that an 
armed force of 11 million could not be 
transported and maintained abroad. 
He emphasized that lack of metal 
miners is hampering munitions pro- 
duction and that it will grow worse 
unless miners are obtained. 

Mr. Hoover recommended the re- 
cruitment and training of women to 
keep industry and agriculture func- 
tioning; importation of additional 
workers from Mexico; part-time fur- 
loughs by the Army to assist at peak 
loads in planting and _ harvesting 
crops; and furloughing of some men 
from the Army who have had consid- 
erable military training and who 
would remain in industry until some 
national crisis demanded their return 
to the armed forces. 

An Executive Order directing the 
adoption of a 48-hour workweek, 
issued through Economic Stabiliza- 
tion Director Byrnes, was immediately 
applied by the War Manpower Com- 
mission in 32 labor shortage areas. 
Later the WMC stated that employers, 
who can satisfy the Commission that 
application of the 48-hour workweek 
order to their operations will not re- 
sult in increased production or release 
of workers for use elsewhere, will be 
exempted. It was also stated that 
employers of eight or less workers 
may be given a blanket exemption. 

The President’s order of last Sep- 
tember, affecting the payment of 
double time for the seventh consecu- 
tive workday and the payment of time 
and one-half for six specified holidays, 
is again the subject of a Department 
of Labor opinion effective March 1, 
1943, and set forth in Interpretative 
Bulletin No. 1. In describing the 
coverage of the order the opinion 
states that it was intended to extend 
to enterprises which are engaged in 
producing, processing, mining, or 
manufacturing products used by the 
Government in the prosecution of the 
war, or products used by a Govern- 
ment contractor or subcontractors in 
the manufacture of war products. One 
particularly helpful item in the new 
opinion is the statement that “it is 
contrary to the purpose of the order 
to allow the pyramiding of overtime 
or premium rates on a particular 
day.” Thus, double time and no more 
may be paid for work on the seventh 
consecutive day worked in the work- 
week. Also, since the order limits 
premium pay for the designated holi- 
day to time and one-half, it would be 
contrary to the order to pyramid the 
holiday rate and the weekly overtime 
rate required, for example, by the 
Fair Labor Standards Act, in cases 
where the holiday itself consists of 
hours in excess of 40 for the week. 


The Minerals Coordinator 


Director of WPB’s Minerals Re- 
sources Coordinating Division Howard 
I. Young announced in mid-February 
the set-up of his Minerals and Metals 
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Advisory Committee and the Mineral 
Resources Operating Committee. The 
first group includes representatives 
of all the major governmental agen- 
cies concerned with the production of 
ore. The second and smaller group 
will deal with specific working pro- 
grams. 

Appointments to the Minerals and 
Metals Advisory Committee are: War 
Department, Herbert G. Moulton; 
Navy, Lt. Commander E. H. Augus- 
tus; BEW, Dr. Alan M. Bateman; 
RFC, H. DeWitt Smith; Bureau of 
Mines, Dr. R. S. Dean; Geological 
Survey, D. F. Hewett; Commerce, 
Walter Janssen; Civilian Supply 
(WPB), Stanley B. Adams; Produc- 
tion Research and Development 
(WPB), Dr. C. K. Leith; Facilities 
Bureau (WPB), Fred Searls, Jr.; 
Labor Production (WPB), Wendell 
Lund; and Stockpiling and Transpor- 
tation (WPB), Dr. W. Y. Elliott. 

Appointed to Mr. Young’s Operat- 
ing Committee are: Dr. Alan M. Bate- 
man, BEW; H. DeWitt Smith, Metals 
Reserve Company; Dr. Harvey N. 
Davis, director, Office of Production 
Research and Development, WPB; 
and R. S. Dean, Department of In- 
terior. 

Premium Prices Official 

Recent official announcement has 
finally confirmed the expanded pre- 
mium price program for over-quota 
production of zine and lead as dis- 
cussed on page 91 of our February 
issue. The announcement contained 
the statement that Metals Reserve 
Company will not effect any settle- 
ment with producers based on the 
additional premium in the event of 
termination of the premium payment 
program prior to July 31, 1945. Set- 
tlement with producers, in the event 
of such a cutoff, will be made on the 
basis set forth in the original MRC 
circular of March 7, 1942. It is op- 
tional with MRC either to take addi- 
tional tonnage equal to the average 
production of the preceding six 
months multiplied by the number of 
months remaining to July 31, 1945, 
at the “A” premium level, or to pay 
half of the “A” premium for such 
tonnage in liquidation of the contract. 

Stockpiling 

That the vital matter of stockpiling 
adequate amounts of strategic ores, 
concentrates, metals and minerals has 
not been forgotten in these wartime 
days was demonstrated at the annual 
meeting of the American Institute of 
Mining and Metallurgical Engineers 
February 15-18 in New York City. 
After a thorough discussion of the 
subject Secretary Julian D. Conover, 
of the American Mining Congress, at 
the request of R. C. Allen, president of 
the Lake Superior Iron Ore Associa- 
tion, presented a resolution which was 
enthusiastically approved by the mem- 
bers present and referred to the Insti- 
tute Board. 


The proposed resolution recites the 
costly difficulties and delays encount- 
ered in the present and previous wars, 
in supplying our needs for strategic 
materials under the stress of wartime 
shortages of manpower and of produc- 
tion and transportation facilities, and 
the threat to our national security in 
the event adequate supplies are not 
on hand against a future emergency. 
It points out that production for stock- 
piling purposes will help to cushion 
the shock of postwar economic ad- 
justments, and proposes the appoint- 
ment of a committee “to consider re- 
medial measures and to confer with 
other national organizations at inter- 
est, to the end that legislation may be 
enacted by the Congress of the United 
States which will declare a full and 
complete policy concerning the ac- 
quisition by the Federal Government 
of sufficient stockpile reserves of stra- 
tegic and critical minerals and other 
raw materials. Such stockpiles to be 
located to our best advantage geo- 
graphically, with arrangements for 
secure and permanent storage facili- 
ties; to be in quantity sufficient to 
supply the needs of a national emer- 
gency of—years’ duration; to be as- 
sembled in their entirety within ten 
years following the termination of the 
present war, and to be held inviolate 
until they may actually be required 
for war needs.” 


CMP Transition 


Very gratifying was the announce- 
ment by Director Arthur §. Knoizen, 
of WPB’s Mining Equipment Divi- 
sion, that mine and smelter operators 
holding serial numbers under that di- 
vision are not required to file CMP 
forms and will continue to operate 
under P-56, P-58 or P-73. Holders 
of serial numbers, in addition to en- 
dorsing the ratings authorized, will be 
permitted to place a CMP allotment 
number upon their orders. This num- 
ber will be assigned for all serial 
number holders, and will be assigned 
to the Mining Equipment Division, 
covering the total materials alloted to 
the Division for distribution to the 
industry. Manufacturers of mining 
machinery and equipment will also 
have suitable allotment numbers. 


The meetings of the Mining Equip- 
ment Division and associated WPB 
officials with the two informal ad- 
visory committees, one for coal and 
the other for metals, non-metallics 
and smelters, continue to be of real 
benefit to all participants. The diffi- 
culties which producers encounter are 
given a thorough airing and the WPB 
representatives are determined in 
their efforts to find the proper reme- 
dies. These advisory committee con- 
ferences are proving to be extremely 
helpful to the WPB men as well as to 
the representatives from the Army 
and Navy, in the problems with which 
they are wrestling. 
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Cracking. Hard Hill’ 


Mining Congress Journal will furnish readers, upon 
request, with official Government statements on 
any of these brief summarized announcements 


METAL 


New 5-Cent Piece Has No Nickel. Department of 
Commerce. New 5-cent piece consists of 56 percent 
copper, 35 percent silver and 9 percent manganese, ac- 
cording to National Bureau of Standards. 


Wire Services Copper Needs 12,000 Tons. War Pro- 
duction Board. Use of copper in wire communications 
industry during 1943 for telephone and telegraph net- 
works will total about 12,000 tons and industry will 
return to nation’s stockpile during year an equal amount 
in form of scrap, according to estimates by WPB. 


Ceilings Set for Platinum Metals. Office of Price Ad- 
ministration. Maximum prices for six platinum metals 
were set by OPA January 27 in dollars and cents at 
levels existing during first quarter of 1942, through 
MPR-309, effective February 1. 


Uranium Sale for Ceramics Banned. War Production 
Board. Delivery of uranium and compounds for use 
in ceramics was forbidden on January 26 by Conserva- 
tion Order M-285, issued by the Director General for 
Operations. 


Pig Iron Base Price Set for Provo. Office of Price 
Administration. Because basic pig iron is about to be 
sold commercially from Provo, Utah, OPA, on January 
26, established a basing point base price for Provo of 
$21.50 per gross ton, through Amendment 4 to RPS-10 
effective February 1. 


Steel, Copper and Aluminum Allotted: War Produc- 
tion Board. Requirements Committee February 2 allotted 
to 14 Claimant Agencies amounts of steel, copper, and 
Aluminum to be delivered to manufacturers for Amer- 
ica’s war production during second quarter of 1943 under 
Controlled Materials Plan. 


Jewelers May Apply for Copper. War Production 
Board. Applications for authorization to use small 
amounts of copper scrap and copper base alloy scrap 
in alloying gold during four-month period, March 1 to 
June 30, may be made to Jewelry Section, Consumer 
Durable Goods Division, it was announced February 2. 

Virgin Magnesium Price Cut. Office of Price Admin- 
istration. Maximum base prices of virgin magnesium 
metal ingot and primary magnesium alloys were reduced 
2 cents a pound January 30 by OPA under MPR-314, 


effective January 1. The new price is 20% cents per - 


pound. 


Gold Mining Machinery “Frozen.” War Production 
Board. Machinery and repair parts in gold mines closed 
by Limitation Order L-208 may not be sold without 
specific authorization by WPB, it was pointed out Feb- 
ruary 5 by Director A. Knoizen, of Mining Equipment 
Division. 

Mines Bureau Recovers Manganese. Department of 
the Interior. One hundred thousand pounds of metallic 
manganese, recovered by low-grade domestic ores by 
Bureau of Mines, have been delivered to Treasury De- 
partment for lend-lease and to U. S. mint. 


Zine Controls Tightened. War Production Board. Con- 
trol over use of zinc was tightened February 9 with 
additions to Conservation Order M-11 which place re- 
melt zinc under same controls as six higher grades, 
limit delivery by dealers to orders bearing ratings of 
AA-5 or higher, and regulate use of scrap. 
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Combined Copper Body Formed. Office of War Infor- 
mation. The United States, United Kingdom and Can- 


ada on February 10 united in creating a Combined Cop- 
per Committee. 


Premium for Lead, Zinc Production. Department of 
Commerce. Secretary Jesse Jones announced on Feb- 
ruary 18 that premium payment program for over-quota 
production of domestic copper, lead and zinc had been 
officially broadened to afford additional premiums for 
lead and zine where additional premiums are essential to 
insure maximum mine production. 


Copper Scrap Salvage Vital. War Production Board. 
Copper scrap is number one industrial salvage problem 
in 1948, although iron and steel scrap collection must be 
maintained at high level, WPB’s Industrial Salvage 
Chief Wright told conference of regional chiefs at re- 
cent meeting. 


Domestic Silver Use Restricted. War Production 
Board. Restrictions on use of domestic silver in manu- 
facture of non-essential civilian products were estab- 
lished February 25 with issuance of amendment of Con- 
servation Order M-199, which previously regulated use 
of foreign silver. 


COAL 


Far West Needs 2,000 Coal Miners. War Production 
Board. Program to provide additional 2,000 experienced 
coal miners for employment in five far western states 
was recommended January 21 by Labor Requirements 
Division of WPB to the War Manpower Commission. 


Regional Offices May Set Coal Ceilings. Office of Price 
Administration. Regional offices of OPA are authorized 
to establish ceiling prices on all types of coal sold by 
retail or wholesale dealers in an area through Amend- 
ment 1 to Revised MPR-122 (Solid Fuels Sold at Retail), 
effective January 25. 


Just Coal Distribution Urged. Office of Solid Fuels 
Coordinator for War. Coal producers and dealers were 
urged February 2 by Solid Fuels Coordinator Ickes to 
avoid discrimination in seeing that essential needs of all 
persons are met in sections where coal supply is tight. 


Six-Day Coal Week Again Asked. Office of Solid Fuels 
Coordinator for War. Large decrease in bituminous coal 
stocks and soft coal industry’s inability to meet current 
demands with most mines still working a 5-day week 
brought on February 2 a renewed appeal from Solid 
Fuels Coordinator Ickes for nation-wide adoption of 
6-day week in mining industry. 


Coal Stoves Made Available. Office of Price Admin- 
istration. OPA January 29 made rationed coal stoves 
available to provide supplementary heat for families who 
use central oil-heating system but whose oil ration is 
insufficient for health or comfort, by Amendment 1 
to RO-9. 


District 2 Bituminous Higher. Office of Price Admin- 
istration. Reflecting higher production costs of 6-day 
week and other operational cost increases, OPA on Jan- 
uary 30 announced increase in maximum prices for bitu- 
minous coal in District 2, which will permit an average 
increase in mine realization of approximately 23 cents 
a ton. Action taken in Amendment 34 to MPR-120, 
effective January 30. 
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Bituminous Prices Higher in Two Areas. Office of 
Price Administration. New schedules of specific maxi- 
mum prices for bituminous coal mined in Districts 22 
(Montana) and 23 (Washington and Oregon), to cover 
extension of 35-hour work week to six days and other 
increased operational costs, were set February 3 by 
Amendment 35 to MPR-120. 


Pennsylvania Beehive Coke Advances. Office of Price 
Administration. Recent price increase for bituminous 
coal to cover overtime labor for 6-day week and other 
higher operational costs were reflected on February 10 
by the advance of 50 cents a ton maximum prices of 
beehive oven coke produced in Pennsylvania and three 
(Monongalia, Preston and Upshur) West Virginia 
counties. 


Mine Wage Agreement Asked. Solid Fuels Coordi- 
nator for War. Solid Fuels Coordinator Ickes suggested 
to bituminous and anthracite miners and operators on 
February 12 that negotiations of new wage agreements 


to replace those expiring this spring be opened at earliest 
possible date. 


Maximum Coal Prices Made Flexible. Office of Price 
Administration. A method by which Pennsylvania an- 
thracite producers may petition OPA for increases of 
existing maximum prices which fail to yield their pro- 
duction costs was established by OPA regulation on 
February 12. 


Soft Coal Increase Granted. Office of Price Adminis- 
tration. Fifty-five cents a ton increase in maximum 
prices for bituminous coal produced in New Mexico, 
Arizona and California was authorized by OPA in 
Amendment 39 to MPR 120, effective February 12. 


Bituminous Coal Prices Increased. Office of Price 
Administration. Increases in the maximum prices for 
bituminous coal produced in Districts 7 and 8, was au- 
thorized February 14 by OPA in Amendment 40 to MPR 
120, effective February 13. 


Coal Rule Exempts Government. Bituminous Coal Di- 
vision. Order exempting Federal Government and agen- 
cies from marketing rule requiring interest be paid on 
accounts past due for coal purchases and for past due 
transportation charges prepaid by shippers subject to 
Coal Act has been issued by Director Wheeler of Bi- 
tuminous Coal Division. 


Prices on Soft Coal Raised. Office of Price Adminis- 
tration. Maximum prices for bituminous coal mined in 
western Kentucky and Illinois were increased approxi- 
mately 13 cents a ton by OPA in Amendment 41 to MPR 
120, effective February 20. 


Mines Warned to Prepare for 1944. War Production 
Board. Coal mining industry must be prepared for ex- 
tensive conversion of fuel oil heating equipment before 
the end of 1943 in Eastern Seaboard states, industry 
representatives in meeting in Washington were told Feb- 
ruary 23 by Arthur S. Knoizen. 


Bituminous Up In Districts 17, 19. Office of Price 
Administration. Maximum bituminous coal prices were 
increased February 25 in Districts No. 17 (Colorado and 
part of New Mexico), and 19 (Wyoming and Idaho) to 
cover overtime labor costs involved in 6-day week and 
other higher operating costs, OPA announced. 


NON-METALLICS 


Five New Fluorspar Producers in 1943. War Produc- 
tion Board. Five new producers of metallurgical grade 
fluorspar are expected to come into production in 1943, 
which should add another 60,000 tons of this critical 
material to supply. 
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Potash Allocated. . War Production Board. To assure 
equitable distribution to fertilizer manufacturers and 
other essential industries, potash was placed under allo- 
cation February 27 in GPR M-291. 


EQUIPMENT 


Used Conveying Machinery Freed. War Production 
Board. Restrictions on purchase of used conveying 
machinery and mechanical power transmission equip- 
ment are eliminated under terms of Limitation Order 
L-193 as amended, Director General for Operations an- 
nounced January 27. 


Grease Collectors Price Modified. Office of Price Ad- 
ministration. Independent collectors selling grease to 
renderers under WPB’s salvage campaign now may 
secure maximum price of 7 cents a pound only in areas 
in which there was ‘no collection service before intro- 
duction of the WPB’s drive under Amendment 97 to 
SR-14, effective February 2. 


Portable Conveyors Simplified. War Production Board. 
Elimination of “luxury features” and unnecessary weight 
in structural parts of portable conveyors was recom- 
mended by Portable Conveyor Industry Advisory Com- 
mittee at recent meeting with WPB officials. 


Valves Standardized. War Production Board. Control 
valves, liquid level controllers, and pyrometers and re- 
sistance thermometers are simplified and standardized 
by GLO L-272, issued February 22 by WPB. 


GENERAL 


Work Week Above 48 Hours. Department of Labor. 
Increase of 0.7 percent in average weekly hours worked 
in war industries brought scheduled work week over 48- 
hour mark in November, Secretary of Labor Perkins re- 
ported January 22. 


Women Workers on Increase in Latin America. De- 
partment of Labor. The growth of industry in Latin 
America has been accompanied by an increasing num- 
ber of women workers who have progressed politically 
and socially, according to a report of the Women’s 
Bureau covering Argentine, Uruguay, and China. 


Labor-Management Work on Absenteeism Praised. 
War Production Board. Emphasizing the value which 
cooperative efforts by labor and management can have 
in solving the problem of absenteeism in manpower 
shortage areas, Chairman Nelson made public a tele- 
gram sent by him to the Labor-Management Committee 
of the Symington Gould Corporation at Depew, N. Y. 


Draft Cards Must Be Carried. Department of Justice. 
Attorney General Biddle today said all men between 
ages of 18 and 45 subject to classification under Selec- 
tive Service Act will be required to carry classification 
as well as registration cards at all times after February 1. 


Wood, Coal Stove Output Freed. War Production 
Board. Unrestricted use of iron and steel in manufac- 
ture of coal- and wood-burning heating stoves will be 
permitted during February and March under provisions 
of Supplementary Limitation Order L-23-d, as amended 
January 29. 


McNutt Applies 48-Hour Week. War Manpower Com- 
mission. WMC Chairman McNutt on February 9 author- 
ized statement on President’s Executive Order estab- 
lishing 48-hour week. 


Tires Still Rationed. Office of Price Administration. 
Tires, tubes, and recapping material will continue to be 
rationed pending studies by OPA, according to Amend- 
ment 14 to RO-1A. 
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Walter C. Mendenhall, director of 
the Geological Survey, retired from 
office Saturday, February 27, at which 


Walter C. Mendenhall 


time he had served 48 years, 5 months, 
and 6 days as a scientist in the Sur- 
vey, Secretary of the Interior Harold 
L. Ickes announced on February 26. 


Julian D. Sears 


Dr. Julian D. Sears, now administra- 
tive geologist, will replace him tem- 
porarily as acting director. 
Concerning Mr. Mendenhall’s re- 
tirement, Secretary Ickes said: “I 
deeply regret the loss of Mr. Men- 
denhall’s services. He is a talented 
geologist and administrator. How- 
ever, he has earned a rest and I wish 
him happy days. He will have no 
occasion to feel useless in his retire- 
ment, because his Government will 
continue to make important use of 
work which he did as early as 40 
years ago and as late as yesterday.” 


A. B. Stewart, president, Davis Coal 
& Coke Company, has been elected 
president of the Georges Creek and 
Upper Potomac Coal Association. 
William L. Sherman was elected vice 
president and G. O. Tarleton, secre- 
tary-treasurer. 
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American Zinc, Lead and Smelting 
Company announced on March 1 that 
Erle V. Daveler had been elected a 
vice president of the company. Mr. 
Daveler’s offices will be located at 
1020 Graybar Bldg., 420 Lexington 
Ave., New York, N. Y. 


At a special meeting of the board 
of directors of the Consolidation Coal 
Co., held February 4 at New York, 
George H. Love was elected execu- 
tive vice president of the company, 
effective March 1. Mr. Love was also 
elected to membership of the board of 
directors and of the executive com- 
mittee and chairman of the committee. 


Howard Kegley was reelected pres- 
ident of the Mining Association of 
the Southwest at the annual meeting 
of the association held recently at 
Los Angeles, Calif. 


G. P. Fitz was reelected president 
of the Hazard Coal Operators Associ- 
ation early in December. Also re- 
elected were W. E. Pritchard, vice 
president and A. E. Silcot, secretary. 


H. Lionel Kringel, chairman of the 
board of directors, Pennsylvania Coal 
& Coke Corp., has been made presi- 
dent of that corporation. Mr. Kringel 
succeeds Mark W. Potter, deceased. 


F. S. Mulock, Salt Lake City, Utah, 
vice president and general manager 
of western operations of the U. S. 
Smelting, Refining and Mining Co., 
has been elected president of the Utah 


Metal Mine Operators’ Association. 
Frank A. Wardlaw, Jr., assistant 
manager of the International Smelt- 
ing and Refining Co., was elected a 
vice president. A. G. MacKenzie was 
reelected manager of the association. 


Alphonse F. Brosxy has been ap- 
pointed Chief of the New Program 
Section of the Mining Equipment Di- 
vision, by Arthur S. Knoizen, Division 
Director. Mr. Brosky comes from the 


post of Chief, Solid Fuels Unit, WPB 
Office of Civilian Supply. 

Mr. Brosky was graduated as a 
mining engineer from Carnegie In- 
stitute of Technology, and for some 
time was on the editorial staff of 
Coal Age, and later with the Jeffery 
Manufacturing Company, Columbus, 
Ohio. 


George F. Campbell, vice president 
of Old Ben Coal Corporation, was 
elected president of the Illinois Coal 
Operators’ Association at its 14th 
annual meeting in December. Fred 
S. Wilkey was reelected secretary. 


Arthur D. Storke will resign on 
April 1 as vice chairman and manag- 
ing director of the Roan Antelope 
Copper Mines, Ltd.; the Rhodesian 
Selection Trust, Ltd., and Mulfulira 
Copper Mines, Ltd., and will be made 
consulting engineer for these com- 
panies, according to a report from 
London. R. L. Prain will be made 
managing director of all three com- 
panies on April 1. 


Orrin T. Barrett, formerly of the 
Pittsburgh Coal Company, has ac- 
cepted appointment as preparation 
engineer for the Guyan Eagle Coal 
Company, Amherstdale, W. Va. 


I. W. Rouzer was recently elected 
president of the Alabama Mining In- 
stitute at its annual meeting in Bir- 
mingham, Ala. Other officers elected 
include R. T. Daniel, president, Cane 
Creek Coal Mining Co., vice president; 
Prince Debardeleben, vice president, 
Alabama Fuel & Iron Co., vice presi- 
dent; Hubert E. Mills, safety engi- 
neer, Alabama Mining Institute, sec- 
retary-treasurer; and James L. Dav- 
idson, counsel. . 


Dr. Clayton G. Ball, associate of 
Paul Weir, consulting engineer of 
Chicago, Ill., has accepted a tempo- 
rary appointment with the War Pro- 
duction Board in the Mining Equip- 
ment Division. Dr. Ball will assist 
A. S. Knoizen, Director, in the formu- 
lation of plans for the operation of 
the Controlled Materials Plan as it 
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affects the mining industry and manu- 
facturers that supply that industry. 


At a recent meeting of the board 
of directors of the South American 
Gold and Platinum Company, Newton 
C. Marshall was elected a vice presi- 
dent of the company. Mr. Marshall 
was graduated from the Michigan 
College of Mines in 1913 as a mining 
engineer, after which he entered the 
employ of the Winona Copper Com- 


pany. In 1915 he joined a prospect- 
ing party being sent to the Republic 
of Colombia, South America and since 
then has been continuously employed 
here and in that country by various 
subsidiaries of South American Gold 
and Platinum Company as chief en- 
gineer, assistant manager and man- 
ager, which latter position he still 
holds. 


William Lamont, formerly state 
mine inspector for the 10th bitumin- 
ous district of Pennsylvania has suc- 
ceeded John F. Foreman, as general 
superintendent of the Sterling Coal 
Co., Bakerton, Pa. Mr. Foreman ex- 
pects to go into the coal business for 
himself, 


Raymond P. Handy, who has been 
employed at the Bunker Hill Smelter 
as assistant superintendent of the 
antimony plant, has accepted a posi- 
tion with the Basic Magnesium Com- 
pany at Luning, Nev. Mr. Handy 
was formerly superintendent of the 
Arlington mine in Washington, the 
Consolidated Gold mine in Idaho and 
the Ottawa Silver property in British 
Columbia. 


Chas. A. Crane 


It was recently announced by J. B. 
Templeton, that Charles A. Crane has 
rejoined Templeton, Kenly & Co., as 
assistant to the president. 
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P. R. Paulick, former production 
engineer of the Powhatan Mining Co., 
and later consulting mechanical en- 
gineer of Pittsburgh, Pa., has ac- 
cepted the position of general super- 
intendent in charge of production of 
the Akron Coal Co., in Ohio. 


Carl E. Newton has been elected as 
president of the Chesapeake & Ohio 
Railway Company, to succeed G. D. 
Brooke, retired. Mr. Newton has been 
a director of the road since April, 
1942. Because of his age, which is 44, 
and the fact that he comes from out- 
side the industry, relinquishing a dis- 
tinguished career in law to administer 
his new post, his election is occasion- 
ing a lively interest throughout the 
coal industry as well as the national 
field of railway transportation. He is 
one of the youngest men ever picked 
to run an important railroad system. 


Fenton W. Barrett, formerly vice 
president of the Globe Coal Co., was 
elected president of that organization 
on January 30, succeeding Walter 
Tuohy. Mr. Tuohy was made vice 
president of the Chesapeake & Ohio 
Railroad. 


Harry C. Bacorn formerly of Butte 
has been appointed senior engineer 
for the Metals Reserve Co., Wash- 
ington, D. C. 


Millard A. Jorgensen, former mill 
superintendent for the A. S. & R. at 
the Jack Waite mine in the Murray 
district, has left the Coeur d’Alenes 
to accept a position as mill superin- 
tendent of A. S. & R. lead-zine prop- 
erties in Newfoundland, near the town 
of Buchans. 


O. C. Casteel has been named in- 
spector by the Marianna Smokeless 
Coal Co., Marianna, W. Va. He was 
formerly inspector at No. 4 mine of 
the Pond Creek Pocahontas Co., Bart- 
ley, W. Va. 


Samuel H. Dolbear, of Wright, Dol- 
bear & Company, mining engineers 
and geologists, is conducting a 15 
weeks course of lectures at the Uni- 
versity of Southern California on the 
war minerals situation involving in- 
ternational control, problems of post- 
war distribution and the need of do- 
mestic minerals stockpiling. 


Maurice V. Cornell, former Sales 
Representative for The Marion Steam 
Shovel Company, Marion, Ohio, has 
enlisted in the U. S. Navy and has 
been commissioned a Lieutenant Jun- 
ior Grade. Ed. T. Bettels, former 
Sales Representative on the Iron 
Range, has joined the Navy and has 
been commissioned Lieutenant, U. S. 
N. R. of the United States Navy. 


W. C. Browning, of Los Angeles, 
has been retained by Metals Reserve 
Company to spend the greater part 


of his time in supervisory examina- 
tion of various mining operations in 
which Metals Reserve Company is 
interested. 


R. A. Suppes has been appointed 
division superintendent for the Elk 
Horn Coal Corporation, at Wayland, 
Ky., succeeding B. M. Rogers, who 
has accepted an appointment with the 
Stonega Coke and Coal Company. 


Alexander Jack, formerly senior 
federal mine inspector for the state 
of Alabama, has accepted a position 
as general manager of the Pennsyl- 
vania Coal & Coke Corp. at Cresson, 
Pa. 


William J. Millard, mining geolo- 
gist, of El Paso, recently left for 
Brazil. He may be addressed in care 
of the U. S. Embassy, Rio de Janeiro. 


Roy H. Barnes has resigned from 
the Suckow Borax Company of Los 
Angeles and established a laboratory 
for private practice in Duncan, Ariz. 


— Obituaries — 


Jonas Waffle, died on February 17 
at his home in Terre Haute, Ind. Mr. 
Waffle was identified with the coal 
industry for the past 25 years. His 
last position was that of manager of 
the Bituminous Coal Producers 
Board for District No. 11. 


George E. Tucker, 50, superintend- 
ent of the Canisteo iron mine, died 
February 7, after a short illness in 
Coleraine, Minn. His death came as 
a complete shock to the Mesabi iron 
range mining fraternity. In 1940 he 
was appointed superintendent of the 
Canisteo mine, one of the largest open 
pit iron mines on the Mesabi range. 


David Hanley, for many years as- 
sociated with the Pacific Coast Coal 
Company and the Coal Producers As- 
sociation of Washington, died Febru- 
ary 6. He had been in ill health for 
some time. 
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Eastern 


PENNSYLVANIA 


»>»» Recently a meeting to consider 

ways and means of putting 
over the Treasury Department’s 10 
percent war bond payroll drive for 
bituminous coal industry of Pennsyl- 
vania was held in the Penn Albert 
Hotel, Greensburg, Pa. Local arrange- 
ments were made by Glenn F. Cook, 
registrar of wills, of Westmoreland 
County, and chairman of the county 
war savings committee. Representing 
the Treasury Department, war sav- 
ings staff, were William Henry Kern, 
Philadelphia, Pa., associate adminis- 
trator in charge of labor relations; 
Alan Clark, Pittsburgh, Pa., deputy 
state administrator; P. J. Page, Pitts- 
burgh, Pa., special consultant. Repre- 
senting the industry; B. W. Deringer, 
production manager, Central Pennsyl- 
vania Coal Producers’ Association, 
Altoona, Pa.; R. E. Charlier, indus- 
trial relations manager, Pittsburgh 
Coal Co., Western Pennsylvania Coal 
Operators’ Association, Pittsburgh, 
Pa. Representing United Mine Work- 
ers of America, District No. 2, Clar- 
ence Donaldson, vice president and 
production manager; District No. 3, 
Ewing Watts, Bruno Olmizzo, and 
James Kelly; District No. 4, Williams 
Hynes, president; District No. 5, John 
B. Busarello, president-elect; Joseph 
Yablonsky, international board mem- 
ber; and William Hargest, secretary- 
treasurer. 


It was decided that the drive would 
be handled by each district along 
similar lines with certain departures 
therefrom to fit local conditions. 
Messrs. Deringer and Donaldson 
launched the drive in District No. 2, 
central Pennsylvania, the first of Jan- 
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uary, and are meeting with consider- 
able success, 


» » » Coal stripping operations will 

be started in the near future 
at Rossiter, Pa., by the New York 
Central Railroad Coal Mining Depart- 
ment, which will have an ultimate ca- 
pacity of 1,000 tons per day. The 
coal will be prepared and dumped over 
the company’s Rossiter tipple. It is 
expected that this operation will give 
employment to approximately 90 men. 


» » » Plans are being made by three 
Johnstown men, A. M. Wilson, 


W. D. Rickerd, and E. F. Stahl, to 
open the old Stonycreek Coal Com- 
pany’s Slope Mine at Holsopple, Pa, 
It is expected eventually to give em- 
ployment to 200 to 250 men. The op- 
erating company will be known as the 
Haws Coal Company, which was the 
name of the operating company at the 
time the mine was originally opened 
about 40 years ago. 


» » » Roy A. Hunt, president of 
Aluminum Company of Amer- 

ica, Pittsburgh, announced on Feb- 
ruary 23 that, as a result of a re- 
negotiation agreement entered into 
with the Government, Alcoa made 
effective on March 1, 1943, a new and 
lower schedule of prices for semi- 
fabricated and fabricated aluminum. 
Mr. Hunt stated that increased vol- 
ume of production together with new 
and improved technique and equip- 
ment have greatly reduced many costs 
and therefore Alcoa considers as rea- 
sonable the requirements in its re- 
negotiation agreement which elimi- 


Americo Albala (center), consulting engineer in the Ministry of Economics and 


mmerce of Chile, and executive secretary of the Pan American Institute of 
Mining Engineering and Geology, has been commissioned by the Chilean Govern- 
ment to spend 18 months in the United States to study ways of utilizing coal. 
The first 10 months he is spending in the fuel technology laboratories of the 
Pennsylvania State College, where he is learning methods of reducing coal to 
liquid fuel. His investigations are under the supervision of Dr. A. W. Gauger 
(left), director of the Mineral Industries experiment station and head of the 
Department of Fuel Technology, and Dean Edward Steidle (right), who heads 

the School of Mineral Industries at the College 
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American Mining Congress Elects New Directors 


Ay THE 45th Annual Meeting of the 
American Mining Congress, held on 
Friday, February 12, in the new Statler 
Hotel, Washington, D. C., members 
heard brief talks by men in positions 
of high responsibility in the war pro- 
gram, and reports by Secretary Julian 
D. Conover and committee chairmen. 
Following the luncheon, Dr. C. K. Leith 
briefly discussed the progress of war 
production, and some of the new prob- 
lems arising as a result of advancing 
technology and changing military re- 
quirements. President Howard I. 
Young then introduced Arthur S. Knoi- 
zen, Director of the Mining Equipment 
Division, who briefly discussed the in- 
creasingly tight materials situation 
which is developing. John W. Had- 
dock, Chairman, Manufacturers Divi- 
sion, American Mining Congress, sum- 
marized the accomplishments in build- 
ing a strong Manufacturers Division 


Worthen Bradley 
Pres., Bradley Mining 
Co 


George H. Love 
Pres., Consolidation 
Coal Co. 


William E. Goodma 
Pres., — Mfg. 


consisting of nearly 100 companies 
serving the entire mining industry. 
Andrew Fletcher made the report for 
the Finance Committee and Henry Fer- 
nald pointed out the outstanding prob- 
lems for the industry in the nation’s 
tax program. 


Following the meeting the Board of 
Directors elected officers and new 
directors. The following officers were 
unanimously elected for the year 
1943: President, Howard I. Young; 
vice presidents, Donald A. Callahan, 
Louis §. Cates, James D. Francis; 
secretary, Julian D. Conover; execu- 
tive committee, Howard I. Young, 


Louis S. Cates, William J. Jenkins. 

The following new directors were 
unanimously elected: Worthen Brad- 
ley, William E. Goodman, V. P. Geffine, 
George H. Love, George E. String- 
fellow. 


V. P. Geffine 
Vice Pres., The Cleve- 
land-Cliff Iron Co. 


George E. Stringfellow 

Vice Pres., Thomas A. 
Edison, Inc. 


nate those profits which the Govern- 
ment felt were excessive and which, 
unless prices are lowered, would con- 
tinue to accrue. 

Mr. Hunt also stated, that as illus- 
trated by this new schedule for semi- 
fabricated and fabricated aluminum 
and by the four reductions in the 
price of aluminum ingot lowering that 
price from 20 cents in 1939 to its 
present level of 15 cents a pound, it is 
the company’s policy to pass on ‘to con- 
sumers the benefits of its improved 
manufacturing conditions and re- 
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search in the form of lower prices 
and that the company is particularly 
glad to do so now when the demands 
of war emergency constitute practi- 
cally the entire consumption of 


aluminum. 
KENTUCKY 


» » » The Southern Appalachian 

Coal Operators Association at 
Knoxville, Ky., recently held its an- 
nual meeting and all officers and 
directors were reelected for the com- 


ing year. They are: L. C. Gunter, 
president and secretary; B. E. Cheely, 
first vice president; D. E. Griffith, 
second vice president; directors: C. 
S. Blair, Alex Bonnyman, J. E. But- 
ler, B. E. Cheely, D. E. Griffith, C. W. 
Henderson, W. C. Hutcheson, E. C. 
Mahan, T. R. Mitchell, S. G. Moore, 
N. B. Perkins, Sager, and J. B. Gat- 
liff. 


» » » The Hager Hill Coal Company, 

Lothair, Perry County, Ky., 
was recently incorporated with capi- 
talization at $30,000 to engage in coal 
mining. M. H. Smith, E. L. Griffy, 
and Elenna M. Pritcher are charter 
signers, 


WEST VIRGINIA 


» » » In a special message to 48,000 

Koppers coal miners and their 
families in West Virginia, Pennsyl- 
vania, and Kentucky, Rear Admiral 
Clark Howell Woodward, U. S. Navy, 
declared that “the general scarcity of 
no other commodity threatens such 
widespread disaster to the national 
war effort as a shortage of coal.” He 
urged miners to redouble their efforts 
to “get out more fighting fuel.” 
“Coal,” said the admiral, “means 
power, and power is the very essence 
of modern war. Our mining oper- 
ators and workers are faced with the 
most formidable challenge in the his- 
tory of their industry. The prospect 
seems to be that unless our avail- 
able labor and facilities are united in 
an almost superhuman effort to out- 
strip and outperform anything they 
have ever accomplished heretofore, 
our country stands in dire danger of 
being caught short of coal by many 
millions of tons.” 


»»» Officials of the G. M. Boxley 

Contracting Co. announced re- 
cently that production had started at 
Prudence, Fayette county, on the larg- 
est strip mining operation in southern 
West Virginia. 

Coal is being removed from the 
Sewell seam by bulldozer, powershovel 
and truck on contract for the New 
River Co. A bad top prevented the 
use of conventional mining methods. 
Production goals have been set at 
more than 1,000 tons a day. 


» » » Announcement of the confer- 

ring of the fourth production 
award upon the Huntington Works of 
The International Nickel Company at 
Huntington, W. Va., was made Feb- 
ruary 14 by Robert C. Stanley, chair- 
man and president, following official 
notice from the U. S. Navy. 

Notice of the latest honor to the 
plant was contained in a letter to Mr. 
Stanley from Admiral C. C. Bloch, 
U.S. N. (Ret.), chairman of the Navy 
Board of Production Awards. The 
award gives the plant the right to 
fly the Army-Navy “E” with three 
stars. Previously the Huntington 
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In addition to Mack and Euclid 
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trucks hauling titanium bearing ore from the Mcintyre 


Development in upper New York State, a fleet of Fruehauf trailers bring concentrates 
to the railway terminal 


Works had received the Naval ord- 
nance award, followed by renewal in 
the form of the All-Navy “E” award 
with one star and later the Army- 
Navy “E” with two stars. Each star 
represents the renewal of production 
honors for a six-months’ period. 


ALABAMA 


>» » » A geologic map of land in 
southeastern Alabama, cover- 
ing the Eufaula bauxite district, that 
may contain valuable deposits of 
bauxite has been prepared by geolo- 
gists of the Federal Geological Sur- 
vey. The bauxite forms irregular 
masses in clay beds of early Eocene 
age, which were deposited as large 
lenses in a formation made up mostly 
of fine to coarse sand. This forma- 
tion is underlain by limestone and is 
overlain by other formations that 
consist largely of sand. Because the 
clay beds are lenticular and are sep- 
arated by layers of sand, the irregu- 
lar bauxite masses also are discon- 
tinuous. Prospecting is further com- 
plicated by the fact that the limestone 
on which the clay and bauxite lie has 
been dissolved by underground water, 
the amount of solution being greater 
beneath the valleys than beneath the 
hills. As a result the clay and 
bauxite have been let down irregu- 
larly, so that they are draped over the 
hills and valleys, and the bauxite 
masses are somewhat broken. 

Most of the outcrops of bauxite 
probably have been found. Future 
prospecting therefore must be directed 
toward ore bodies that are undiscern- 
ible at the surface but are within 
reach of an auger. 

The potential reserves of bauxite 
in this district under a cover of less 
than 50 ft. of overburden are esti- 
mated to be between 250,000 and 
1,000,000 tons, of which about half is 
high enough in alumin oxide (Al.0;) 
and low enough in silica (SiO.) to be 
eo ore under present stand- 
ards, 
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NORTH CAROLINA 


»»» Ore containing between 30 and 

44 percent manganese is being 
mined in Alleghany County for smelt- 
ing in Richmond, Va., the Department 
of Conservation and Development said 
recently. The chief operations are be- 
ing undertaken on the H. M. Crouse 
property by Floyd Crouse, of Sparta; 
J. Carson Atkerson, president of the 
American Manganese Producers’ As- 
sociation, and Maynard F. Clough, 
president of the Clough Manganese 
Mines, Washington, D. C. J. R. Foy, 
mining engineer, is in charge of opera- 
tions. Production is expected soon to 
reach 300 tons per day. Ore is shipped 
to Galax, Va., by truck for reship- 
ment to Richmond, Va. 


Gold Output in Eastern States 


» » » The Eastern states produced 

about 14,947 oz. of recoverable 
gold in 1942, a decrease of 7,035 oz. 
from 1941, according to a U. S. Bu- 
reau of Mines report. Of this total 
South Carolina produced 7,760 fine 
ounces, or 52 percent, and North Car- 
olina, Pennsylvania, Tennessee, Vir- 
ginia, Georgia, and Alabama together 
accounted for the remaining 48 per- 
cent. Gold production increased in 
North Carolina and Pennsylvania, 
but decreased heavily in South Caro- 
lina, the principal producer of gold in 
the Eastern states ‘since 1987. The 
leading gold-producing mine in the 
Eastern states was the old Haile 
Mine near Kershaw, S. C. (closed in 
September, 1942). 


Coal Mine War Conference May 17-18 


Coal—uniformly sized an¢ 


accurately blended. They’re 


giad to pay more for it. : 
You can get those top 
prices. Install adequate prep- 
‘aration equipment . . . let 
better markets repay you 
many times over—a profit-_ 
able investment. . 
Let us tell you how. It 
oesn’t cost a penny to have — 
survey and receive a pro- 
posal. We know what to do 
and how to do it—have been ~ 
at it for years, serving the real _ 
money-makers. Now’s the 
déal time to send for us. 


ROBE RTS. and 
SCHAEFER CO. 
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NEW YORK 


» » » The American Institute of 

Mining and Metallurgical En- 
gineers had its 158th meeting at the 
Engineering Societies Building, 29 
West 39th St., New York City, Feb- 


ruary 14-18. First of the meetings 
was held by the Mineral Industry Ed- 
ucation Division on February 14 at 
the Columbia University Men’s fac- 
ulty Club, New York City, and mem- 
bers discussed the “Contribution of 
Mineral Technology Education To- 
ward Winning the War.” The after- 
noon session took up the problem of 
the “Present Status of Education, 
and What Is Being Done Now,” and 
the evening session discussed the prob- 
lem of “Future Developments; How 
Can Our Contribution Be Made 
Greater and More Effective?” 

A feature of the evening session 
was the discussion of “Army and 
Navy Training Programs in the Col- 
leges,” by Col. W. E. Gregory, Ex- 
ecutive Officer of the Army Special- 
ist Training Division; J. W. Barker, 
Special Assistant to the Secretary of 
Navy; and H. T. Brisco of the Divi- 
sion of Professional and Technical 
Training, War Manpower Commis- 
sion, Washington. Thomas T. Read, 
Vinton Professor of Mining Engineer- 
ing, Columbia University School of 
Mines, N. Y., presented the case for 
“Selective Service and Deferment of 
Men for Training Programs in the 
Colleges,” after which a general dis- 
cussion of the whole problem of Min- 
eral Technology Education took place. 

“Metals and the War” was the 
subject of the address of Dr. Harvey 
N. Davis, at the All-Institute Lunch- 
eon held Monday, February 15, at the 
Murray Hill Hotel. Dr. Davis, pres- 
ident of Stevens Institute of Tech- 
nology, is Director of Scientific Re- 
search and Development for the War 
Production Board in Washington. He 
discussed some of the problems pre- 
sented to his department for solution, 
and outlined some of the more impor- 
tant results accomplished. 

At the annual dinner, held on Tues- 
day, at the Waldorf Astoria Hotel, 
William M. Jeffers, War-time Rubber 
Director, was the principal speaker. 
His subject was “Transportation.” 
This occasion was highlighted by the 
unexpected presence of former Presi- 
dent Herbert Hoover, who made a 
brief talk. 

At the annual dinner, John Robert 
Suman, in charge of production for 
Humble Oil and Refining Company, 
Houston, Tex., a past president of the 
Institute, was awarded the Anthony 
F, Lucas Gold Medal. 

Paul D. Merica, vice president of 
the International Nickel Company, 
and Essington Lewis, of Melbourne, 
Australia, general manager, Broken 
Hill Proprietary Company, Ltd., and 
Director General of Munitions and Air- 
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craft Production for the Common- 
wealth of Australia, were presented 
Certificates of Honorary Membership, 
the highest honor conferable by the 
Institute. Sir Owen Dixon, Minister 
Plenipotentiary of the Commonwealth 
of Australia, was present to receive 
the certificate for Mr. Lewis, and he 
spoke briefly. 

During the four-day meeting 200 
scientific papers were presented in 
nearly 50 technical sessions, Among 
these were the Strategic Minerals 
sessions, which were held Monday 
afternoon and a session on Non-fer- 
rous Metals, at which R. S. Dean, As- 
sistant Director of the U. S. Bureau of 
Mines, spoke on “Production of Alu- 
mina from Domestic Low-grade Mate- 
rials,” and Philip D. Wilson, Chief of 
Production, Aluminum-Magnesium 
Division, WPB, spoke on “Aluminum 
and Its Ores” and “Magnesium and 
Its Raw Materials.” 

A symposium on stockpile policy of 
the United States was a feature of 
the meeting on Tuesday afternoon. 
Led by W. Y. Elliott, head of WPB’s 
Stockpiling Division, speakers in- 
cluded W. C. Hotchkiss, R. C. Allen, 
Frank A. Ayer, C. K. Leith, Alan M. 
Bateman, Chas. Will Wright, J. T. 
Singewald, Jr., and Ira B. Joralemon. 
The vital importance of adequate 
stockpiles of war metals as a perma- 


nent national policy was brought out. 
It will be recalled that the continu- 
ing efforts made ever since World War 
I by leaders in the mining industry, 
in the armed services and in Congress, 
to provide stocks of strategic min- 
erals, was met with discouraging op- 
position but led finally to adoption in 
1939 of a bill by Senator Elbert 
Thomas of Utah, under which $100,- 
000,000 was authorized to be appro- 
priated for this purpose. (See “Stock- 
piling” page 55.) 


» » » Destined to create a much 

greater demand for bituminous 
coal in the New York metropolitan 
area in 1948 and 1944 is the conver- 
sion from oil to coal-burning furnaces. 
Unique and timely services for esse: 
tial plants and buildings facing heuv 
ing problems are announced by the 
American Automatic Heating Cor- 
poration, with executive offices re- 
cently opened in the Newsweek Build- 
ing, 152 West 42nd Street, New York, 
N. Y. The corporation specializes in 
oil to coal conversion problems in co- 
operating with local WPB and OPA 
policies, throughout the Metropolitan, 
New York area. Officers of the cor- 
poration include H. W. Clarke, presi- 
dent; L. J. Kennedy, vice president; 
W. C. Stohldrier, secretary-treasurer, 
and Otto Kuhler, consulting engineer. 


PRODUCTION 


PROPERTY 


COMPOUND M 


for protecting personnel, 


property and production 


against dangers from dust 
Every mine should put this on its 1943 “Must” list 


The wisdom of adopting some operating methods in a coal mine may be 
open to debate but not that of killing coal dust. There’s no argument 
there. Don’t let dust get loose; kill it at its source. Men are entitled to 
every protection you can give to them. Likewise property. And produc- 
tion—with industry clamoring for fuel—would lose a golden opportunity. 


COMPOUND M is so effective as a wetting agent, preventing 
the release of dust at the cutting machine, loading machine, 
on roadways and at dumps, that it has the endorsement of 
the government inspectors. Many operators are now using it, 
some producing as much as 30,000 tons daily—and the cost is 


only about a half a cent per ton. 


Write for our aoe ee giving the latest information regard- 


ing COMPOUND 


THE JOHNSON-MARCH CORPORATION 


52 VANDERBILT AVENUE, NEW YORK, N. Y. 
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»»» Federal Mining & Smelting 

“Co., owners of large mining in- 
terests in Idaho and the Tri-State zinc 
field, is building a new milling plant 
at the old mining camp of Duenweg, 
two miles east of Joplin, Mo. Much 
of the construction material being 
used is obtained from dismantling the 
company’s Muncie mill northwest of 
Treece, Kans. Federal operates 11 
mines in the Tri-State field in Okla- 
homa, Missouri and Kansas. They are 
all marginal and high cost mines. The 
production in 1941 totaled 854,574 
tons, from which the company real- 
ized a net profit of only 27.4 cents 
per ton. Estimated tonnage of devel- 
oped and possible ore at the end of 
1941 totaled 4,076,000 tons and the 
probable life of mines estimated at 
from one to five years. 


> » » A report from Joplin advises 

that Missouri H. B. No. 122 
has been amended to the effect that 
the tax paid, as a mine inspection fee, 
on zine and lead concentrates and coal 
produced in the state would not be 
taxed. The proposed bill would have 
increased the levy 3 cents a ton on 
zine and lead concentrates. 


>» » » Construction of a 30-ton-an- 

hour zinc concentrator has 
been started by the American Zinc, 
Lead and Smelting Company on the 
Hunter area, southeast of Aurora. 
Ralph E. Calhoun is district manager. 
Operations are expected to start dur- 
ing the middle of the year. 


OKLAHOMA 


>» » » On February 12 the No. 2 mill 

of the Rialto Mining Corpora- 
tion was destroyed by fire. Work is 
now under way, however, preparing 
the company’s No. 3 mill southeast of 
Cardin on a three-shift basis. Oper- 
ations at the No. 3 plant are expected 
to begin in March. Company officials 
have made no announcement whether 
the No. 2 mill will be rebuilt. 


» » » Employes of the Federal Min- 
ing and Smelting Company and 
the M. & W. Mining Company have 
completed a course of first-aid train- 
ing. L. A. Van Fleet, of the U. S. 
Bureau of Mines safety division, con- 
ducted the classes in Picher, Okla. 


» » » During the middle of Febru- 
ary the Eagle Picher Mining 
and Smelting Company started opera- 


States 


tions at its Bird Dog central mill 
which is about two miles west of 
Picher. Rehabilitation of the plant 
started last December after a shut- 
down since 1940. G. C. Niday, Miami, 
Okla., is manager of the company’s 
Tri-State operations, 


TEXAS 


>» » » Quicksilver deposits in the Ter- 

lingua district, Brewster 
County, Texas, have been examined 
by geologists of the Geological Sur- 
vey, United States Department of the 
Interior, as part of the Survey’s pro- 
gram of investigation of domestic 
deposits of strategic minerals. A geo- 
logic map of the area surrounding the 
Chisos mine and level maps and sec- 
tions of the mine have been made. 
Should a demand arise, maps of other 
mines and potential quicksilver-pro- 
ducing areas will be prepared as field 
work is completed. A limited num- 
ber of photostat copies of the maps 
will be available for those directly in- 
terested. Requests should be ad- 
dressed to The Director, Geological 
Survey, Washington, D. C. 


SOUTH DAKOTA 


» » » The Mica Producers Associa- 

tion has been organized at Cus- 
ter, S. Dak., for the purpose of pro- 
mulgating cooperation among pro- 
ducers in the exchange and utilization 
of machinery and for obtaining priori- 
ties on essential supplies and equip- 
ment to maintain production. Officers 
are L. H. Jeffries, president, James 
Koch, vice president, Mrs. Gladys 
Wells, secretary-treasurer. Members 
of the advisory committee are J. 
Sharpe, John Ross and George Beach. 


MINNESOTA 


» » » Efforts are under way to be- 

gin movements of iron ore and 
limestone from northern Michigan 
ports by the middle of March. Mining 
iron ore in the Lake Superior region 
will involve maximum utilization of all 
facilities to provide the tremendous 
volume of 100,000,000 tons of ore in 
1943. 


» » » Duluth’s iron and steel making 

facilities were increased by 
over a quarter million tons of pig iron 
annually when the newly completed 
blast furnace was blown in on Feb- 


ruary 24 at the Morgan Park plant of 
the American Steel & Wire Company, 
U. S. Steel Corporation subsidiary, 
Following the blowing in of the fur- 
nace, prominent officials of the De- 
fense Plant Corporation, War Pro- 
duction Board and top executives of 
the American Steel & Wire Company 
witnessed the casting of pig iron. The 
new furnace capable of producing ap- 
proximately 800 tons of pig iron daily, 
replaces an old one dismantled and 
scrapped several years ago. Moved 
here last summer from Joliet, IIL, it 
has been modernized with funds pro- 
sided by the Defense Plant Corpora- 
tion in order that the American Steel 
& Wire’s manufacturing facilities at 
Duluth might better serve the nation’s 
war effort at the earliest possible mo- 
ment. 

The construction of an entirely new 
blast furnace ordinarily requires the 
greater part of two years to complete, 
whereas the new addition to the 
Duluth plant was completely disman- 
tled at Joliet and moved some 450 
miles and rebuilt on modern lines in 
less than one year, an outstanding 
achievement in blast furnace con- 
struction. In addition to the blast 
furnace in the reconstruction pro- 
gram of dismantling and moving was 
considerable auxiliary equipment, in- 
cluding a boiler house, stoves, blowing 
engines and stock house equipment. 


» » » A vocational training class in 
mining sponsored by the school 
board of St. Clairsville, Ohio, and 
financed with Federal funds has been 
started in that city. The class is 
open to persons interested in receiv- 
ing instruction in the use of machin- 
ery connected with the coal industry. 
It is designed as a war effort for the 
training and up-grading of men not 
now sufficiently adept to hold a job 
in modern coal mining. Graduates of 
the class will be eligible for employ- 
ment at any of the mines in the dis- 
trict. No charge is made to students. 
This is the first school of its kind 
in Ohio and was urged earlier in the 
year by coal operators who saw then 
a scarcity of skilled labor. Congress- 
man Earl Lewis secured appropria- 
tion to finance operations of the 
much-needed school. 


ILLINOIS 


» » » The Illinois Mining Institute 

has announced plans to have 
its twenty-fifth annual boat trip and 
summer meeting, to be held June 4-5-6, 
1943, from St. Louis. B. E. Schonthal 
is secretary and treasurer with head- 
quarters at 28 East Jackson Boule- 
vard, Chicago, IIl. 
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MICHIGAN 


» » » Iron ore production in Michi- 

gan is chiefly from under- 
ground mines. It led all states in 
output during January with a total 
of 1,253,734 tons; while Minnesota 
produced only 468,642 tons. Under- 
ground mines are virtually unham- 
pered by winter conditions. Alabama, 
the second largest producer by under- 
ground methods, mined 800,479 tons; 
while New York and Pennsylvania 
totaled 252,959 tons and Wisconsin 
totaled 128,828 tons. 

Production of usable iron ore in the 
United States in January totaled 3,- 
214,043 net tons, a decrease of 4 per- 
cent from the 3,352,559 tons produced 
in December, according to a statement 
by the Bureau of Mines. During the 
month stocks at mines increased from 
4,078,622 tons to 5,934,000 tons, a rise 
of 45 percent. Most of these stocks 
were at mines in the Lake Superior 
District. 

Because of large-scale operations 
and rail transportation, Alabama dur- 
ing the winter months is able to ship 
more ore than any other state. Dur- 
ing January, shipments of over 800,- 
000 tons were reported from mines 
in that state. New York and Penn- 
sylvania shipped a combined total of 
207,213 tons during the same period. 
The industry in the Lake Superior 
District being dependent on water 
transportation shipped a compara- 
tively small amount of ore during the 
month. 

During the last quarter of 1942 a 
total of 1,096,000 tons of ore was re- 
ported for use in steel-making fur- 
naces. This total includes direct mine 
shipping ores and sorted lump as well 
as concentrates and sinter produced 
at mines. Some of this ore is used in 
steel furnaces as charge ore and some 
is used as a finishing ore. The ton- 
nage figure of steel-furnace ore 
amounted to about 4 percent of the 
total production during that period. 
In addition, an estimated total of 
200,000 tons of sinter was produced 
by the Universal-Atlas Portland 
Cement Company (Pennsylvania), 
Buffalo Sintering Company, and Ten- 
nessee Copper Company during the 
last quarter of 1942. Universal-Atlas 
and the Buffalo Sintering Company 
use Lake Superior ores, whereas 
pyrite ash was used by the Tennessee 
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Copper Company. The grand total 
produced for use in steel-making fur- 
naces during the last three months 
of 1942 was about 1,300,000 tons. 

Minnesota, the largest producer of 
ores for steel-making furnaces, mined 
113,014 tons during January, com- 
pared to 144,181 tons in December. 
Michigan, the second largest producer 
of the same type ore, mined 102,713 
tons during January. Production of 
steel-furnace ore for the first month 
of this year was only about 40 per- 
cent of the output for an average 
month. 


STEP UP COAL 


PRODUCTION 


PROFITABLY r 


Coal Mine War Conference, May 17-18 
Cincinnati, Ohio 


Coal is vital to our war effort. Step up your coal 
production with SuperDuty Diagonal Deck Coal 
Washing Tables responsible for your preparation. 


The extra riffles and separation area of SuperDuty 
Tables afford larger savings in recoveries . . . increase 
daily washed coal output . . . minimize wasteful 
losses. Save valuable time and labor and definitely 


increase production with SuperDuty Tables. 


For complete information on the SuperDuty No. 7 Diago- 
nal Deck Coal Washing Table, write for Bulletin No. 119. 


THEDEISTER*® 
CONCENTRATOR 
COMPANY 


* The ORIGINAL Deister Company ¢ Inc. 1906 
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Western 


States 


COLORADO 


>» » » The Colorado Mining Associa- 

tion had its Annual War Coun- 
cil and Meeting in Denver on Janu- 
ary 29-30. Attendance at the Raw 
Materials Banquet formerly called the 
“Silver Banquet” and the traditional 
stag “Sow Belly” dinner totaled 
around 1,100 and 1,400, respectively. 
R. S. Palmer, secretary of the Asso- 
ciation, gave a comprehensive report 
of the activities undertaken during the 
last year, and the objectives sought in 
the interest of the mining industry in 
that state. Senator McCarran of Ne- 
vada, spoke eloquently on the subject 
“The War’s Effect Upon Precious 
Metals,” and Senator James E. Mur- 
ray of Montana, ably discussed the 
work of “The U. S. Senate Committee 
on Small Business” and its interest in 
helping the mining industry. Senator 
J. C. Secrugham of Nevada, discussed 
“Western Mining Now,” advocating 
the encouragement of all mining in 
the interest of future national wel- 
fare. Senator Harry S. Truman of 
Missouri, described the work being 
done to maintain metal production by 
the U. S. Senate National Defense 
Committee. 

Other subjects of wartime interest 
to the industry were: “Selective Serv- 
ice Matters Affecting the Mining In- 
dustry,” by Major Glenn P. McAfee, 
U. S. Marine Corps; “Trends of the 
Times,” by Harvey L. Tedrow, Alma, 
Colo.; “Reconstruction Finance Cor- 
portation Activities,” by Carl Disnant, 
Engineer-Examiner, Denver; Discus- 
sion, by Frank Kuehl, RFC attor- 
ney, Washington, D. C.; “The U. S. 
Geological Survey Program,” by Dr. 
G. F. Loughlin, Chief Geologist, U.S. 
G.S., Washington, D. C.; Discussion, 
by Dr. C. W. Henderson, Denver; “The 
War Program of the United States 
Bureau of Mines,” by L. K. Jacobson, 
District Engineer, Denver; “Military 
Progress of the War,” by Colonel 
Thomas N. Gimperil, National Morale 
Program, U. S. Army. At the “Raw 
Materials Banquet” the toastmaster 
was ex-Governor of Colorado Ralph 
H. Carr. Addresses were as fol- 
lows: “U. S.. Ordnance,” by Brigadier 
General Rosswell E. Hardy, Army 
Ordnance, Washington; “Experiences 
in the Orient,” by J. H. Marsman, 
Marsman Mining Corporation; “Gold 
and the Base Metals,” by Fred C. 
Carstarphen, Denver; “A New Sal- 
vage Program for Mining,” by E. W. 
Greb, Regional Director, Industrial 
Salvage Branch, WPB; “Novel De- 
velopments in Mining Operations 
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Which Save Manpower, Increase Op- 
erating Efficiency and Prevent Acci- 
dents” was discussed; an address by 
Governor Vivian of Colorado; and a 
talk entitled “Some Fundamentals,” 
by Burt B. Brewster, Salt Lake City. 


ARIZONA 


» » » A preliminary examination of 
dolomite deposits in Arizona, 
source of magnesium, was begun in 
February by Charles F. Deiss, Mis- 
soula, Mo., geologist for the U. S. 
Geological Survey. He is assisted in 
the field by Dr. Eldred Wilson, geolo- 
gist of the Arizona Bureau of Mines. 
A survey of Arizona deposits located 
favorably for transportation was made 
last April by the state bureau of 
mines at the request of the U. S. 
Bureau of Mines, by Dr. Wilson. 


» » » Pierre Perry, of the Copper 
Mountain corporation in the 
Aqua Fria district, near Mayer, is 
shipping a car of copper ore each 
week to Hayden and Clarkdale. The 
ore runs 17 percent copper, half an 
ounce of silver, and .06 in gold, he 
said. 


» » » Bought after its sale for taxes 

as a homesite, the “Yaller 
Kid” claim near Mayer has been 
opened up with development into 22 
percent copper and an assay value of 
$56, it is reported. 


» » » A recheck of properties in the 

Castle Creek district of north- 
ern Arizona has been made by H. D. 
Phelps, engineer of the U. S. Bureau 
of Mines, where miners and prospec- 
tors have been urged by the Arizona 
Department of Mineral Resources to 
pay more attention to the need of 
checking mica, quartz crystals, and 
fluorspar. Searching for increased 
production in zine and lead, Dr. C. A. 
Bacon, associate geologist of the U. 
S. Geological Survey, and assistant, 
I. Gladstone, have been making new 
surveys and examinations in the Big 
Bug district of Yavapai County on 
the northeast flank of the Bradshaw 
Mountains. 


» » » A detailed geologic study of 

a portion of the Twin Buttes 
mining district, 30 miles southwest of 
Tucson, has been completed by the 
Arizona Bureau of Mines, in a search 
for additional metals. The survey 
will be extended with completion of 
unwatering operations in properties 
which have been granted RFC loans, 


among them are the Glance, Queen, 
and Morgan properties, it is said by 
Dr. T. G. Chapman, director of the 
state bureau. Copper, Zinc, and 
tungsten, the latter discovered in the 
region two years ago, are sought in 
the new surveys. 


» » » More than 100 new mining 

properties were opened or ex- 
panded in the southern Arizona dis- 
tricts during 1942, according to re- 
port of George A. Ballam, field en- 
gineer of the Arizona Department of 
Mineral Resources. 


» » » Arizona mine operators faced 
with production delays due to 
equipment failures have been assured 
of aid under the A priority rating re- 
cently granted them. They are ad- 
vised by Henry S. Wright, Arizona 
district manager for the War Produc- 
tion Board, to secure information on 
the rating from Charles M. Martin, 
Phoenix, state mining coordinator. 


NEW MEXICO 


» » » The production of recoverable 

gold from New Mexico in 1942 
was 12,797 fine ounces, a decrease of 
15,048 oz. from 1941, according to the 
U.S. Bureau of Mines. The principal 
gold-producing districts in New Mex- 
ico were: Mogollon, Catron County; 
Central, Grant County; Steeple Rock, 
Grant County; and Lordsburg, Hi- 
dalgo County. The Nevada Consoli- 
dated Copper Corp. in Central dis- 
trict, Grant County, and the Black 
Hawk Consolidated Mines Co., treat- 
ing gold-silver ore in the Mogollon 
district, Catron County, until June, 
were the two largest producers of 
gold in New Mexico in 1942. 


MONTANA 


» » » An intensive search 1s pemg 

conducted by the State Bureau 
of Mines for possible beryllium de- 
posits in Montana. Specimens of 
pegmatite and other possible beryl- 
lium-bearing rocks are being collected 
in the field and given careful specto- 
graphic examination in the laboratory 
for beryllium content. “This is a shot- 
gun method,” says Dr. Francis M. 
Thomson, president of the School of 
Mines, “but if any of the specimens 
show more than a trace of beryllium 
the field locality is again checked and 
a more intensive search is instituted.” 


NEVADA 


» » » The production of recoverable 

gold from Nevada in 1942 was 
295,200 fine ounces, a decrease of 71,- 
203 oz. from 1941, according to the 
U. S. Bureau of Mines. The leading 
gold producer in Nevada in 1942 was 
again the Getchell mine in the Potosi 
district, Humboldt County, operated 
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VULCANIZE 


With direct electric heat--A.C. or D.C. (,2%%.:) 
With CANTON VULCANIZING MACHINE 
and CANTON VULCANIZING SPLICERS 


With this combination a perfect splice can be made in less time and less effort than 
ordinarily required. 110 or 220 A.C. machine, $62.00. Molds extra according to size. 


Always Use CANTON SPLICERS 


Whether or not you vulcanize themn—write for details today. 


THE AMERICAN MINE DOOR CO., 2063 Dueber Ave., CANTON, OHIO 


by the Getchell Mine, Inc. Other 
large producers of gold in order of 
production were: the Nevada Con- 
solidated Copper Corporation and Con- 
solidated Coppermines Corporation, 
both in the Robinson district, White 
Pine County; the Manhattan Gold 
Dredging Co., in Nye County; and the 
Dayton Dredging Co., located on the 
edge of the town of Dayton, Lyon 
County. Shipments of siliceous ores 
from many small mines to the McGill 
smelter (Kennecott Copper Corp.), 
primarily for use as a flux, were an 
important source of gold in Nevada 


in 1942. 
UTAH 


»»» A bill which will restore leas- 

ing in the metal mines of Utah 
has been passed by the legislature 
and has recently been signed by Gov. 
Herbert B. Maw. The bill removes 
company responsibility in regard to 
wages and compensation of lessees, 
and restores him to the status of an 
independent operating unit. The final 
signing of this measure will, undoubt- 
edly, signal an immediate revival of 
leasing operations in various districts 
throughout the state, which should 
yield much needed copper, lead and 
zine for the war effort. It will also 
mean that many of the older miners 
now not able to pass physical exami- 
nations will be able to return to their 
previous occupation. 
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» » » Contractors have virtually 

completed the building of 240 
modern homes for employes of the 
Utah Fuel Company, at its new town 
site called Sunnydale, less than a mile 
from the company’s coal mines at 
Sunnyside, Utah. Fourteen different 
designs of homes were used, and all 
but 35 homes have individual garages. 


»»» The New Park Mining Company 

has begun shipments of silver- 
lead-zine ores from the Showers and 
Bowers properties, situated in the 
south end of the Tintic district, Utah. 
The properties are situated in the old 
Diamond city area, where considerable 
ore was produced around 1900. The 
New Park Company is operating the 
properties under lease. Meanwhile, 
the New Park Company is producing 
regularly from its mine in the Park 
City, Utah, district. W. H. Cranmer, 
Keetley, Utah, is president and man- 
ager. 


»»» The Mack Drilling Company of 

Wichita Falls, Tex., has started 
drilling two magnesium-potash-oil 
wells for the Potash Company of 
America at Thompson, Utah. The 
work is being financed by the Defense 
Plant Corp., and all necessary equip- 
ment is on the ground. It is planned 
to drill additional wells to the north 
of the present DPC wells to further 
explore the region. If the tests in 


the wells prove satisfactory, it is 
planned to sink two shafts for under- 
ground mining. The completed proj- 
ect will cost in the neighborhood of 
$850,000. 


»»» Strong mineralizafion has been 

encountered in a drift being ex- 
tended jointly by the Tintic Standard 
Mining Company and the North Lily 
Mining Company into virgin territory 
in the East Tintic district, Utah. The 
drift is being driven from the 1,200- 
foot level of the No. 2 Tintic Standard 
shaft and has traversed approximately 
3,000 feet of Eureka Lily ground anc 
is now in property of the Twentieth 
Century Mining Company, a subsid- 
iary of International Smelting & Re- 
fining Company, which also controls 
North Lily. The recent ore showing 
was encountered in the Twentieth 
Century property, and is one of sev- 
eral encountered in driving the long 
development project. 


ALASKA 


»»» Quicksilver-antimony deposits 

in the Sleitmut area, George- 
town district, southwestern Alaska, 
have been examined by geologists of 
the Geological Survey, United States 
Department of the Interior, as a part 
of the survey’s program of investiga- 
tion of deposits of strategic minerals. 
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Detailed maps have been prepared 
showing surface exposures and rela- 
tion of the underground workings to 
the deposits. Sample trenches opened 
by the Bureau of Mines are also 
shown. A limited number of photo- 
stat copies of the maps will be avail- 
able to those directly interested. Re- 
quests should be addressed to The 
Director, Geological Survey, Wash- 
ington, D. C. 


»»» Callahan Consolidated Mining 

Company has started produc- 
tion from its newly constructed Rex 
milling plant at about 50 tons a day. 
This is about half rated capacity. 
The plant is short six flotation cells, 
which have been delayed in delivery. 


»»» The new Bunker Hill million 

dollar zinc fuming plant now 
nearing completion is of steel and con- 
crete construction throughout. It is 
an extension of the lead blast furnace 
building and covers an area 180 by 
340 ft., providing floor space of 61,200 
sq. ft. The building is 53 ft. high 
and is served by a brick stack which 
is 200 ft. high and has an inside diam- 
eter of 10 ft. at the top of the chim- 
ney. The plant is designed to recover 
both zinc and lead from hot waste 
slag from the lead furnace mixed with 
a portion of cold slag from the old 
smelter dumps. 


»»y» Sunshine Mining Company pro- 

duced 251,700 tons of ore dur- 
ing the year 1942 for which the com- 
pany received net smelter returns to- 
taling $3,457,193.63, according to the 
fourth quarterly preliminary report 
of R. D. Leisk, general manager. 
The company produces three vital 
war metals, silver, copper, and anti- 
mony. Silver production for the year 
totaled 4,976,859 ounces, while the 
copper recovery amounted to 1,571,701 
pounds and antimony 1,272,144 
pounds. The mine is opened to a 
depth of 3,700 ft., which is 1,000 ft. 
below sea level. The company’s new 
electrolytic antimony plant is now in 
full operation treating the entire mine 
output. This plant has been built with 
“scrap” steel and other salvaged 
materials. It is the fourth antimony 
recovery plant to be placed in opera- 
tion in the United States. The other 
three are located at Trail, B. C.; 
Laredo, Tex., and the Bunker Hill 
Smelter at Kellogg. 


»»» Talache Mining Company’s 

‘Boise-Rochester and Monarch 
gold mines at Atlanta, Idaho, have 
been recognized by the Metals Re- 
serve Company as new and important 
tungsten producers, and as such are 
eligible to participate in the new pre- 
mium price. Tungsten is produced as 
a by-product in the milling of gold 
ores, 


» » » The “intervening area’’ be- 

tween Sunshine and Polaris 
mines, designated by the miners as 
“No Man’s Land” and consisting of 
about 23 acres of land owned jointly 
by the Sunshine and Polaris Mining 
Companies, produced during the last 
three months of 1942 20,956 tons of 
ore containing 458,179 oz. of silver, 
valued at $325,307. Sunshine mines 
the ore below the 1,700 and Polaris 
above that level. Each company gets 
40 percent of the other’s earnings. 


>»»» Congressman Compton I. 

White’s Whitedelf mine at 
Clark’s Fork has been leased to John 
M. McBridge for a period of one year. 
The property has already produced 
and shipped about 300 carloads of 
high-grade lead-silver crude ore and 
concentrates. 


»»» Lucky Friday Mining Com- 

pany has received from the 
Bunker Hill Smelter $8,414.63 for 75 
tons of lead and zinc concentrates 
shipped during January. The com- 
pany also received $1,362.91 premium 
payment on a car of lead shipped in 
November. This brings the total re- 
ceipts for ore shipments from the 
Lucky Friday since commencement of 
mine development operations to $67,- 
115.16, not including premium pay- 


ments on the last three carload ship- 
ments. Lucky Friday produces high- 
grade zinc ore. The last carload ship- 
ment of 40 tons averaged 54.50 per- 
cent zinc, 1.70 percent lead, and 57.60 
oz. silver per ton. 


»»» The annual report of the Ima 
Mines corporation, operating a 
tungsten property at Patterson, in 
Lemhi County, shows that the com- 
pany shipped 118 tons of tungsten 
concentrates in 1942 and 607 tons of 
by-product sulphide concentrates pro- 
duced in milling the tungsten. U. S. 
Bureau of Mines engineers have re- 
cently completed diamond drill opera- 
tions at this property and report ex- 
tensive reserves of tungsten ore. 


»»» Homestake Gold Mining Com- 

pany of Lead, S. Dak., has 100 
men employed in development opera- 
tions on vanadium ore deposits in 
Raymond Canyon, near Montpelier, 
Idaho. 


»»» On petition of the Bunker Hill, 

Federal, Hecla and Gold 
Hunter Mining Companies, the dis- 
trict court has appointed Bert P. 
Woolridge trustee for certain land 
along the banks of the Coeur d’Alene 
river from which the Hecla and Polaris 
Mining companies are preparing to 
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Years of operating experience in many 
hundreds of plants and in many indus- 
tries have been utilized to produce a screen 
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tures: Large Capacity, Positive Action, 
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Simplicity Engineering Co. 


DURAND. . 


MICHIGAN 


MINING CONGRESS JOURNAL 


¢ 
IDAHO 
1 
| 
| 
| 
q 
| 
: 
1 
; > 


recover 1,500,000 tons of old mine tail- 
ings for their zinc-lead content. The 
land was originally, purchased by 
Finch & Campbell and other mining 
interests in 1900, and a dam was con- 
structed to impound tailings to pre- 
vent their overflow onto farm land 
further down the river. 


»»» The Douglas mining property 

on Pine Creek in the Coeur 
d’Alene district has been leased for a 
period of three years to the Small 
Leasing Co., operators of a newly 
constructed tailings mill on Canyon 
creek. The Douglas is a zinc-lead 
property of seven claims and three 
fractions, all patented, and is jointly 
owned by the Bunker Hill and Hecla 
Mining companies. Anaconda Copper 
Mining Company had the Douglas 
under lease and bond in 1915, prior to 
Bunker Hill and Hecla ownership, 
and during its operation of the prop- 
erty Anaconda mined and shipped 
8,244 tons of ore which had an aver- 
age value of 4.8 ounces silver, 8 per 
cent lead and 24.5 per cent zinc. 
The gross returns from this tonnage 
amounted to $346,717, and net profits 
totaled $23,476.94, after deducting cost 
of transportation, smelter treatment 
and mining. 

All of the Douglas ore shipped by 
Anaconda was hand-sorted, resulting 
in the accumulation of a large dump 
of reject material. During 1942 the 
owning companies leased the dumps 
to Jesse R. Villars, of Cedar City, 
Utah, who contracted for treatment 
of the dump material at the Silver 
Crescent mill. The dumps yielded 
something over 5,000 tons of ore from 
which Villars cleaned up in net oper- 
ating profit of $8,917.75. Total ex- 
pense of the operation was $27,746.96, 
which included hauling, mill treat- 
ment and smelting charges. 


At the time Anaconda suspended 
operations their engineers estimated 
there was 100,000 tons of ore in sight, 
two-thirds of which would assay 25 
per cent zine and one-third from 8 


PETER F.LOFTUS 
Consulting Engineers 


ENGINEERING AND ECONOMIC SUR 
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WER APPLICATIONS AND POWEK 

Cost PROBLEMS OF THE COAL MIN 
ING INDUSTRY 


Oliver Building Pittsburgh, Pa. 


L. E. YOUNG 
Consulting Engineer 
Mine Mechanization 
Mine Management 


Oliver Building Pittsburgh, Pa. 
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to 20 per cent zinc. The Small Leas- 
ing Company plans the erection of a 
milling plant of an initial capacity of 
150 tons and for which they are said 
to have received assurance of Federal 


aid. 
CALIFORNIA 


» » » Manganese deposits occur in 

the Ladd-Buckeye area in San 
Joaquin and Stanislaus Counties, 
California. The area is 13 miles long 
and two to four miles wide and lies 
in mountainous country that is ac- 
cessible over good roads. The man- 
ganese deposits have been studied by 
a party of geologists from the Geo- 
logical Survey, United States Depart- 
ment of the Interior, as part of the 
program for the investigation of stra- 
tegic minerals. 

The field party was under the direc- 
tion of P. D. Trask, W. G. Pierce, and 
S. G. Lasky. The Bureau of Mines, 
United States Department of the In- 
terior, carried on exploration and 
sampling work at the Ladd and Buck- 
eye mines. 

The ore is of two types, massive 
and disseminated. Both types con- 
sist of oxide ore at the surface of the 
ground and of primary ore at depth. 
The depth of oxidation is ordinarily 
between 50 and 200 ft., being less in 
general on the sides and bottoms of 
canyons than on the crests of ridges. 
The primary ore in the massive type 
consists chiefly of light-gray rhodo- 
chrosite (manganese carbonate), 
though in places it contains a little 
bementite (hydrous manganese sili- 
cate) and hausmannite (a high-grade 
form of manganése oxide containing 
when pure 72 percent of manganese). 


The primary ore in the disseminated 
type consists of a mixture of bemen- 
tite and rhodochrosite embedded in a 
matrix of chert. The average man- 
ganese content of the primary massive 
ore is about 40 percent and that of 
the primary disseminated ore about 
20 percent. 


» » » Senator Thomas McCormack, 

president of the Natomas Com- 
pany, announced on February 2 that 
approval had been received from the 
War Production Board to resume gold 
mining operations with two of the 
company’s dredges in the Folsom dis- 
trict of Sacramento County. Accord- 
ing to the stipulation of the order, the 
company will use employes who have 
been on its pay roll and who are un- 
suited for other types of work. The 
permit is granted for six months, at 
the end of which the situation will be 
reviewed. 

The two dredges started operation 
about the middle of February. The 
order allows the use of 38 employes, 
which will mean full operation on a 
three-shift basis of the two dredges. 
The five remaining dredges of the 
company will remain idle. 


Coal Mine War Conference May 17-18 
Cincinnati, Ohio 


...the CORRECT ropes for your equipment | 


© PREformed 
@ Internally lubricated 
© Made from special steels 


© Made by craftsmen with years of experience | © 


MACWHYTE COMPANY 


2952 Fourteenth Avenue, Kenosha, Wisconsin 


and Internally Lubricated Wire Rope. 
MONARCH WHYTE STRAND Wire Rope... 
“MACWHYTE Special Traction Cabie 
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Improved AC Welding Machine 


A new AC trasformer type welding 
machine that combines safety with 
improved operating efficiency is an- 
anounced by Wilson Welder and Met- 
als Co., Inc., 60 East 42nd Street, New 
York. The most interesting feature 
of the new Wilson “Bumble Bee” AC 
welder is its low open circuit voltage 
of 42 volts, automatically and posi- 
tively maintained by means of recent 
Wilson engineering developments. 

Two primary coils are used instead 
of the usual one, with a magnetic con- 
tactor in the circuit of one primary. 
Each primary contributes approxi- 
mately 42 volts to the total open cir- 
cuit voltage, which is actually 84 to 


85 volts. However, when the machine 
is idle one primary is automatically 
cut out, restricting the open circuit 
value to 42 volts. As soon as the elec- 
trode contacts the work the second 
primary is thrown into the circuit, 
and if there were not a dead short, 
the voltage would be 84-85 volts. 

This unit is portable, and its 18 in. 
width permits easy passage through 
narrow doors. It has dual voltage con- 
nections for either 220 or 440 volts 
and thermal overload protection pro- 
vided by a cutout coil buried in the 
winding. 


Joshua Hendy Iron Works Purchases 
Three Firms 


Three more corporations have been 
acquired by the Joshua Hendy Iron 
Works of Sunnyvale, Calif., it has 
been announced by Charles E. Moore, 
president. Henry J. Kaiser is part 
owner of the Hendy interests. 

The latest additions to the list of 
machinery enterprises controlled by 
Hendy are the Pomona Pump Com- 
pany of Pomona, Calif.; the Westco 
Pump Division of St. Louis, Mo., re- 
cently acquired by the Pomona com- 
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facturing Company division; Chas. E. 


Left to right—A. J. M. Baker, general manager of the Crocker-Wheeler Electric Manu- 
Moore, president of Joshua Hendy Iron Works, 


and George A. McKenna, general manager of the Pomona-Westco Pump Co. division 


pany; and the Hydril Company of 
Torrance, Calif. 

In announcing the Pomona pur- 
chase, Mr. Moore stated: 

“The purchase of this prominent 
pump manufacturing company, serv- 
ing the irrigation, mining, water 
treatment, central station and domes- 
tic water supply fields, gives the 
Joshua Hendy company an additional 
complete line in the machinery field. 


“This further rounds out the plan 
undertaken by the recent purchase 
of the Crocker-Wheeler Electric Man- 
ufacturing Co., at Ampere, N. J.” 

In acquiring ownership of additional 
machinery concerns, this group will 
now have production facilities to sup- 
ply the wartime shipbuilding, steel 
mill, manganese and cargo-plane ac- 
tivities created or under construction 
by the affiliated organizations. 


Air-Filtering Cartridge 


The American Optical Company of 
Southbridge, Mass., announces a new 
air-filtering cartridge for its R-1000 
respirator. The new type a.d. car- 
tridge is said to protect the lungs 
against a combination of all types of 
dusts, including toxic, pneumoconiosis- 
producing, and nuisance dusts. The 
face-piece of the AO R-1000 res- 
pirator contains a compartment into 
which a cartridge can be inserted, 
seven of which have now been de- 
signed for interchangeable protection 
against common respiratory hazards 
faced by industrial workers. 


Portable Blue Printing Machine 


A fast, practical, low-cost Spee-Dee 
Printer for making blue prints or 
black and white prints has been de- 


veloped by Peck and Harvey, Chicago. 
With this unit it is possible to make 
blue prints or black and white prints 
in half a minute. Developing time for 
a black and white print (Directo proc- 
ess) is said to be only 10 seconds. 
The printer is a sturdy, convenient, 
portable, table model, and can be 
plugged into any standard electric 
outlet and is simple to operate. It is 
available in two sizes: for prints up 
to 12 x 18 and 18 x 24 in. The illus- 
tration shows the 12 x 18 in. size with 
two 8% x 11 in. prints inserted. The 
actual printing surface is oversize on 
both size machines. This prevents the 
crowding of prints, overlapping or 
blurred edges. Printing on a curved 
glass surface gives perfect contact 
without the inconvenience of wrap- 
ping the prints around a cylinder. 


A new model oil reclaimer designed 
for aircraft engine builders—to be 
used in salvaging the vast quantities 
of high grade oil drained from the air- 
craft engines they build—is now being 
manufacteured by the Youngstown 
Miller Company, Sandusky, Ohio, it 
was announced by Reaves E. Strobel, 
sales manager. 

In addition to this large size oil 
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purifier, Youngstown Miller also builds 
reclaimers in several smaller capaci- 
ties, which today are serving many 
large industrial users. This includes 
a number of diesel engine byilders, 
diesel power plants, bus, truck and 
motor fleet operators and for salvag- 
ing train transformer oils. 

The machines are found to be sim- 
ple to operate. The dirty oil is charged 
to the reclaimer with a motor-driven 
dirty oil pump that has an automatic 
float control which controls the quan- 
tity pumped into the machine. The 
operator next adds a bulk refiners 
earth, then turns on the switch which 
starts the electric heaters and agita- 
tor motor. The machine is now in 
operation under thermostatic control 
so that the operator is free to attend 
to other duties. When the mixture of 
heated oil and earth reaches the proper 
temperature, signal lights indicate to 
the operator when the batch is ready 
for delivery to finished tanks through 
the filter press which separates the oil 
from the dirty earth. The earth re- 
mains, together with the contami- 
nants which it has removed from the 
oil, in the filter press as a dry cake. 


Simplified Practice Recommendation for 
Wire Rope, Approved by Industry 


A simplified practice recommenda- 
tion for wire rope has been approved 
for promulgation, according to an an- 
nouncement by the Division of Sim- 
plified Practice, National Bureau of 
Standards. It became effective Feb- 
ruary 15, 1943, and is to be identified 
as “R198-43.” The program, which 
lists sizes, construction, grades and 


‘breaking strengths of the vast ma- 


jority of tonnage of wire rope, was 
developed by engineers of the wire 
rope industry to serve as a wartime 
conservation measure and as a guide 
for postwar practice. 

It is concerned primarily with items 
that are produced for stock purposes, 
and does not attempt to deal individ- 
ually with the numerous and partic- 
ular end uses to which wire ropes 
are put. These special purpose ropes 
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will be furnished by the manufac- 
turers only when their necessity has 
been demonstrated. The producers of 
wire rope will view this necessity in 
the light of the war production pro- 
gram. 

This simplification program, the re- 
sult of long study by the industry, 
was passed through the regular pro- 
cedure of the National Bureau of 
Standards at the request of the War 
Production Board. General adherence 
to the recommendation will result in 
a net reduction in variety from 973 
items to 643, or 33.9 percent. The 
major production and use of wire rope 
and, therefore, the predominant ton- 
nage, is covered by four different 
rope-constructions, where the reduc- 
tion in variety will be from 352 items 
to 182, or 48 percent. 

Pending printing of R198-43, infor- 
mation concerning this recommenda- 
tion may be obtained upon request 
from the Division of Simplified Prac- 
tice, National Bureau of Standards, 
Washington, D. C. 


Modernization af Chilean Mines 


Nine G. E. locomotives such as the 
one shown here, together with two 
complete spare trucks, were shipped 
recently from one of the company’s 
eastern plants to port of export for 
use in the mines of Cla. Salitrera de 
Tarapaca y Antofagasta, Iquique, 
Chile. These 40-ton locomotives were 
built to operate on a meter gage from 
a 500 volts d.c. overhead trolley. 

Each locomotive is equipped with 


four 75 h.p. motors with forced ven- 
tilation and single station full mag- 
netic control with dynamic breaking. 
Power is collected by pantograph on 
the main haulage line and by means 
of an electric motor driven cable reel 
equipment having 4,200 ft. of single 
conductor cable on ladder loading 
trucks. 

The successful operation of other 
Chilean nitrate’s properties led to the 
modernization of methods at this mine, 
together with the adoption of electric 
haulage. With this shipment, the 
number of General Electric locomo- 
tives of approximately this weight 
shipped to the Chilean nitrate fields 
will be 70. 


CATALOGS AND BULLETINS 


SKULLGARD EYESHIELD. Mine 
Safety Appliances Co., Braddock, Thomas 
and Meade Streets, Pittsburgh, Pa. Bul- 
letin No. CE-17 describes features. of the 
company’s hinged-type eye shield, com- 
bining eye protection with the skullgard 
head safety. 1 p. 


SPRAY NOZZLES. Chain Belt Co., 
Milwaukee, Wis. Bulletin No. 409 de- 
scribes and illustrates its line of Rex 
spray nozzles for various industrial uses. 
+ pp. 


STOKER COAL CRUSHERS. Mece- 
Nally-Pittsburg Mfg. Corp., 307 N. Michi- 
gan Avenue, Chicago, Ill. Bulletin 442 
describes and illustrates the manufac- 
turers 2-stage coal crushing circuit, to- 
gether with drawings, as well as capaci- 
ties, dimension tables and test results on 
different coals. 8 pp. 


SUSPENDED MAGNETS. Stearns 
Magnetic Mfg. Co., Milwaukee, Wis. 
Bulletin No. 25-C illustrates the manu- 
facturers suspended magnets and con- 
tains specifications on circular and reec- 
tangular types. 8 pp. 


Bulletin No. 800 explains the subject 
of separation, concentration, reclama- 
tion and purification of materials by 
magnetic separation methods, and outlines 
the advantages of various types of mag- 
netic separators, describing their most 
efficient and profitable use. 


SWITCH GEAR. I-T-E Circuit 
Breaker Co., 19th and Hamilton Streets, 
Philadelphia, Pa. Bulletin 4206 de- 
scribes and illustrates features of the 
company’s new circuit breaker designed 
as the Type DB-2. 4 pp. 


TRACK TYPE LOADERS. The 
Jeffrey Manufacturing Co., Columbus, 
Ohio. Catalog 767 describes and _illus- 
trates details and features of the manu- 
facturers line of high capacity track type 
loaders. 16 pp. 


V-BELT DRIVES. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. Bulletin 
6051-C contains engineering information 
and simplified charts and tables for quick 
selection of manufacturing Texrope power 
transmission units. 11 pp. 


VIBRATING SCREENS. Robins 
Conveying Belt Co., Passaic, N. J. Bul- 
letin 128 describes and illustrates fea- 
tures of the manufacturers line of vibrat- 
ing screens for liquids. The function of 
the screen is to separate solids from 
liquids. 8 pp. 


WELDING. Air Reduction Sales Co., 
60 E. 42nd Street, New York, N. Y., 
offers a booklet which consists of a series 
of shop posters, designed to help are 
welding operators do more useful work 
with every electrode. 14 pp. 


WELDING ELECTRODES. Ameri- 
can Manganese Steel Division of The 
American Brake Shoe & Foundry Co., 
389 E. 14th Street, Chicago Heights, Ill. 
Bulletin 742W describes features of the 
manufacturers Dieweld welding rods and 
electrodes. 4 pp. 

Bulletin 842-WS entitled “Wheels and 
Rollers,” is also offered by the American 
Manganese Steel Division. It describes 
and illustrates the manufacturers car, 
conveyor, crane, gear, shieve, sprockets 
and miscellaneous wheels and rollers for 
various industrial uses. 24 pp. 

Bulletin 742-CN describes the manu- 
facturers chains for elevating and con- 
veying. 16 pp. 

Bulletin 642-C describes the manufac- 
turers manganese steel line for crushers, 
grinding mill and pulverizer parts. 24 pp. 
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UNATTENDED. 
SUBSTATIONS 


Type KSA Circuit Breakers 
help produce 
record tonnages of coal 


| Efficient substations mean more 
production by eliminating time 
losses resulting from disturbances 
on feedercircuits. Thisistrue ofthe 
semi-automatic station which is 
attended only in starting and stop- 
ping and of the full-automatic sta- 
tion which requires nothing but 
rare, periodic attendance. 
I-T-E has had more experience in 
theapplication of d-c circuit break- 
ers in mining distribution systems 
than any other group, and our en- 
gineers will be glad to tell you how 
we can aid production. 


Representatives in Principal Mining Areas 


CIRCUIT BREAKER CO. 


PHILADELPHIA, PA. 
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VENTILATING COMPANY 
Fans and Blowers 

Ventilating Engineering Service 


PENNSYLVANIA 


Established 1902 


HOFFMAN: BROS -DRILLING:CO. 


CONTRACTORS 


DIAMOND CORE DRILLING 


PUNXSUTAWNEY, PA. 
Our specialty—Testing bituminous coal lands 
Satisfactory cores guaranteed 


CORE DRILLING 


ANYWHERE 


We look into the earth 
PENNSYLVANIA 


DRILLING COMPANY 
PITTSBURGH, PA. 


Vibrating Screens and Vibratory 
Riddles, in many sizes and types, all 
priced most reasonably. . . . Tried, 
Proved and Guaranteed Products. 
Leaders in Screening Field Since 1919. 
Write Catalog on Ser 
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NDUSTRIAL AC CIDENTS 


| \ TRU LAY = 
an Cable ..-is a SAFER ROPE 
TO HANDLE 


Believe it or not, industrial accidents cost the United States (last year) 
37,500,000 forty-hour weeks of productive time. The interest of our national 
welfare demands that nothing be left undone to reduce this terrific toll. Look: 
that amount of productive time is enough to build 8 more battleships, plus 40 
more destroyers, plus 3600 more bombers, plus 16,000 more tanks. It is your 
patriotic duty to do everything possible to protect yourself and others from 
accidents—that we may produce more weapons of victory. 

One way many operators have reduced time-out accidents is through the 
adoption of American Cable TRU-LAY PREFORMED WiRE ROPE. American Cable tru-Lay 
is a safer rope to handle because it is preformed. Being preformed, tru-tay is 
; flexible, tractable, willing to do what is required of it without crankiness. It resists 
: j kinking and snarling and possesses remarkable fatigue-resistance. More than 
this, broken crown wires in TRU-LAY PREFORMED do not wicker out to jab and tear 
workmen’s hands. That is one of the big reasons why TRU-LAY PREFORMED is a safer 
rope. For your next line, specify American Cable Tru-Lay prerormep. All American 
Cable ropes identified by the Emerald Strand are made of Improved Plow Steel. 


AMERICAN CABLE DIVISION 


Wilkes-Barre, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, Philadelphia, 
Pittsburgh, San Francisco, Tacoma 


Americ 


—___AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT, CONNECTICUT 


ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
’ TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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Send Today For Thi 
INSPECTION 


Are your loconimives getting the attention 
need—WHEN a IERE they need it—to insure} 
maximum tonna fy Your inspection and maintenance 


man holds the.!agpwer. 
Anything you's do now to help him sgve time and 


do a more they hgh job will help to gA4ve expensive 
repairs and lo 
The Westi 


for such mena§ lo frills—just strg 


mtonnage later on. 


pecially designed 
ght down-to-earth 


buse Time-Saver is £ 


inspection ang Weperating suggesti elp your main- 


Ki’ LOCATING TROUBLE — quick checks for 
tenance men running ptly—and hold 


‘ your maintenance men. 


j 


down maintefince and repair putting this KEEPING RECORDS — suggestions to 
material in thar hands now. Bi. facilitate easy, thorough inspection. 


Mfg. Compatiifl Plants in 25 


Westinghouse Electric & Mfg. Co., 
Dept. 7-N, East Pittsburgh, Pa. 
My men can of your 


HE’S A MIGHTY IMPORTANT MAN RIGHT NOW! 
im 
i 
‘ 
OPERATING for your motomen co 
ways they can help prevent trouble. ae 
aes... officegmmvery where. 


